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ABSTRACT 


The study examined the relative influence of different educa- 
tional experiences on rural Ghanaian children's cognitive development 
as manifested in abstract classificatory and verbalization tasks. 
Based on the empirical literature reviewed, it was hypothesized that 
subjects with good schooling (GS) would significantly outperform 
those with either poor schooling (PS) or the traditional informal 
education (US), while the latter two groups would show no difference. 

Seven rural schools were classified into good schools and poor 
schools as defined by George (1976) and the Ghana Education Depart- 
ment (1954) guidelines respectively. Two of each school type were 
then randomly selected and rated for quality verbal experience through 
an instrument designed by Flanders (1968) with some modification to 
measure Teaching Behaviour (TB) and Classroom Interaction (CI). 
Children from both school types and those with informal education as 
defined by Scribner and Cole (1973), stratified on age (11-12 years, 
i.e., grades 5 and 6) and sex, forty subjects from low SES and common 
ethnic background were randomly chosen to form each group (N = 120). 
Descriptive data about subjects' SES (Ghana 1960 SES scale), Abstract 
Ability (AA) as measured by the Raven's Progressive Matrices and 
Demographic data (DD) were also collected and analysed. 

Cognitive operational development of children was measured 
through culture-specific Abstract Classificatory (AC) and Verbal 
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Classification (VC) tasks designed by Greenfield, Olver and Reich 
(1966) and the Logical Verbal Reasoning (LVR) problems used by Cole 
and Scribner (1974). 

The findings indicated that good schooled children's abstract 
classificatory and verbalization skills were at a significantly 
higher level than either poor schooled or unschooled children. Poor 
schooled and unschooled subjects did not statistically differ on the 
three criterion measures used. However, poor schooled and unschooled 
boys were significantly (p < .02) superior to their girls' counter- 
parts on the abstract classificatory tasks while no such differences 
were detected in either the good school sample or on the verbal 
problems. The good schools were also significantly (p < .01) differ- 
ent from the poor schools with respect to the background factors of 
Teacher Behaviour (TB) and Classroom Interaction (CI). Differences 
existed in the use of analytical verbal interaction, teachers suppor- 
tive rapport with pupils and the use of open-ended and probing ques- 
tions to develop children's ideas. Thus, good schooling through its 
quality verbal expositional experiences is thought to have enhanced 
children's concrete operational development and thereby helped to 
explain the contradictory findings in cross-cultural research litera- 
ture about the possible effect of formal schooling on concrete 
abstraction. 

Implications for theory, research and educational practice in 


Chana were discussed and recommendations suggested for implementation. 
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CHAPTER I 


INTRODUCTION 


Anthropological descriptions have in the past formed the basis 
for a description of the intellectual functioning of African children. 
Lévy-Bruhl (1966), for instance, describes primitive cognitive pro- 
cesses as prelogical and mystical implying that the beliefs and 
reasoning which evolve from them are synthetic, that contradictions 
are intolerable and that the only abstraction available to prelogical 
thought is mystical abstraction. Horton (1966) expanded upon Lévy- 
Bruhl's position by differentiating between what he called the tradi- 
tional and scientific thought processes of "closed" and "open" belief 
systems. The closed system is represented by little awareness of 
alternatives to the established body of theoretical tenets while in an 
open scientifically oriented culture such an awareness is highly 
developed (Horton, 1967). Horton believes Lévy-Bruhl was mainly 
describing predominantly closed systems thus clouding the issue a 
bit. However, Horton further suggested that despite the apparent 
diversity between the closed and the open systems, their underlying 
logic is similar. Thus, differences exist only in the premises used 
by the people of the closed system. However, Horton's analysis leads 
to problems because of the similarity of logic underlying both open 


and closed systems. 
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Even though there is confusion about disagreement with, and a 
lack of general acceptance of these earlier anthropological inferences 
about cognitive processes in traditional societies (Price-William, 
1962; Tulkin & Konner, 1973; Cole & Scribner, 1974; Cole, Gay, Glick 
& Sharp, 1971; Greenfield, Reich & Olver, 1966; Irwin & McLaughlin, 
1970), they formed the groundwork for current cross-cultural psycholo- 
gical studies. The current perspective on cognitive development has 
grown considerably from its anthropological roots (see Lévi-Strauss, 
1966, as a transitional research and Cole et als Soto Ti as; current 
researchers). Several reasons account for this change of attitude. 
One of these reasons is the method employed in those anthropological 
studies. For example, many of the psychological inferences of cogni- 
tive behaviour were drawn from observations based on belief systems, 
brain size, shapes, fissuration and cortical histology (Carothers, 
1953, 1972; Lévy-Bruhl, 1966; Cryns, 1962) which have not been scien- 
tifically proven to have any relationship to one's level of intellec- 
tual functioning. 

The major criticism, however, against the anthropological 
theorists is their uncritical equating of primitive culture with pri- 
mitive thought. Culture may exercise profound influence on the kind 
of strategies a person brings to bear on intellectual activities yet 
it cannot be the sole determinant of thought itself (Cole & Scribner, 
1974; Cole, Gay, Glick & Sharp, 1971; Bruner, 1966). An individual 
is also endowed with an innate potential for intellectual activity 
(Boas, 1966). Culture's effect on cognition can thus, only shape the 


direction of its expression to meet the needs of the particular 
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environment (Cole et al., 1971; Bruner, 1966). Thus, a person may 
possess the potential for a certain way of conceptualization, yet it 
may go unrecognized due to lack of proper assessment. 

In addition to the above, other investigators have failed to 
find evidence supporting Horton (1966), and Lévy-Bruhl (1966). For 
example, Margaret Mead (1932) reported that while animistic thought 
was a major aspect of Manus adults' mental life, it was non-existent 
in the cognitive activities of Manus children. It would make sense 
to assert that primitive thought is not totally governed by animistic 
thought. Mystical and animistic reasoning may be a skill acquired 
through the process of socialization. 

As opposed to the contentions of Horton (1966), and Lévy-Bruhl 
(1966), many writers have posited that a number of cognitive functions 
may be important factors differentiating the thought processes of 
primitive and civilized societies (Cole et al., 1971; Tulkin & Konner, 
1973; Lévi-Strauss, 1966). Lévi-Strauss (1966) for example, reports 
that primitive and civilized societies use different cognitive func- 
tions for classification. While primitive classificatory systems are, 
by and large, based on perceptible qualities and on concrete experi- 
ence within the community, modern scientific thought relies heavily on 
inferred properties from relations in the structure of stimulus 
objects. Thus, different cognitive strategies appear to be employed 
by children in task situations. Additionally, these different cogni- 
tive strategies seem to be partially dependent on the exposure of the 
children to different educational experiences since educational expe- 


riences may be informal, as prevails in traditional societies, or 
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formal since Western societies typically have more formal educational 
systems. Ausubel (1968) and Bruner (1966) support Lévi-Strauss' 
position with findings which indicate that a child's formal school 
experience can affect cognitive development to the degree that it can 
be equated with changes associated with growth. 

The psychological construct of Piaget's cognitive growth also 
indirectly implies a similar view. The individual's intellectual 
development is the result of "logico-mathematical" experience (i.e., 
the person coming to grips with his environment) which together 
patterns the course of one's learning (Ginsburg & Koslowski, 1976). 
Thus, while development might usher the individual into the acquisi- 
tion of a global concept, such as classification, it is the nature of 
this person's unique learning experience which helps to abstract the 
concept or refine it in detail (Ginsburg & Koslowski, 1976). Cogni- 
tive development then is the joint product of the ontogenetic develop- 
ment of the individual and the unique learning experience of the 
individual. 

An important psychological construct in Piaget's conception of 
intellectual development is the stage of concrete operations. A 
central feature of concrete operational thinking is the ability to 
classify. The significance of classificatory ability in operational 
thought processes is that the child who can classify can also reason 
logically about the properties of things by adhering to unambiguous 
criteria (Inhelder & Piaget, 1964). The attainment of this operational 
development involves major thought processes. For instance, the child 


who has attained this level of intellectual functioning shows 
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characteristics of reversibility in thought, part-whole relationship 
(i.e., class-inclusion) and "intension" and "extension" of the 
criterial attribute. This type of cognitive behaviour is qualitatively 
superior to the type of classification based on perceptual features 
at the pre-operational level (Inhelder & Piaget, 1964; Wadsworth, 
1977). These cognitive characteristics of abstract classification 
ability are not attained through verbal mediation. Knowledge or 
concepts transmitted to the child via language alone will not only 
fail to fit into the child's existing cognitive organization, but 
will result in the child being less able to remember or apply the 
concepts (Piaget, 1953). 

This Piagetian view is, however, not shared by some linguistic 
theorists and cognitive psychologists (Whorf, 1940; Carroll, 1963; 
Bruner, 1966; Ausubel, 1968; Chomsky, 1957). Rather, these theorists 
postulate that language may have one of three possible relationships 
with thought. Instead of thought determining language as suggested 
by Piaget, it is language which can either hinder or facilitate the 
development of a child's thought processes (Bruner, 1966; Herriot, 
1971; Whorf, 1940; Carroll, 1963). Alternatively, the developmental 
patterns of language and thought may be totally independent of each 
other (Chomsky, 1957; Furth & Youniss, 1971) yet both may have inter- 
active effects, despite their separate roots (Ausubel, 1968; Vygotsky, 
1962). Such propositions about the influence of language on the 
development of thought would seem to indicate that language, at the 
very least, may have some effect on a child's cognitive processes. 


Therefore, it is reasonable to expect that a child's attainment of 
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abstract classification may be influenced by either the language he 
uses to conceptualize the world (Chomsky, 1957; Carroll, 1963) or by 
the verbal exposition of the formal school learning (Ausubel, 1968; 
Bruner, 1966, 1975; Scribner & Cole, 1973). Hence, language may 
serve as a useful indicator of a child's cognitive developmental 
level. Consequently, a number of cross-cultural empirical studies 
have employed both verbalization and abstract classification abili- 
ties as correlates of a child's level of cognitive development (Cole 
& Scribner, 1974; Cole, Gay, Glick & Sharp, 1971; Evans & Segall, 
1969; Greenfield, Reich & Olver, 1966). However, these researchers 
have only been concerned with formal education experience as a global 
concept with little regard to the qualitative aspect of the experience. 
As a result, a considerable number of empirical studies have failed 

to establish significant differences in the classificatory and verbal 
behaviour of schooled and unschooled subjects (Goodnow, 1962; Price- 
William, 1962; Goodnow & Bethon, 1967; Mermelstein & Shulman, 1967; 
Irwin & McLaughlin, 1970). From these latter studies, one may sug- 
gest that the evidence as to the relative importance of the formal 
school experience in contrast to the informal home educational experi- 
ence in attaining operational thought is inconclusive. 

Since these studies had only used a global concept of formal 
school experience, an alternative suggestion for the non-significant 
differences between schooled and unschooled subjects was that the 
lack of significant results might be related to the quality or rich- 
ness of the schooling experience. A "good" school might promote 


significant changes in children's cognitive skills while a "poor" 
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school might not necessarily achieve a similar objective, at least, 
within the context of the elementary school grades. For the school 
experience to be effective, it must undoubtedly fulfil a certain 
standard of quality. When such a condition has not been fulfilled, 
the theory of formal schooling as an effective medium for promoting 
cognitive growth might not hold. Hence, rather than schooling per se, 
it might be the quality of the school experience which was the impor- 
tant factor in distinguishing schooled from unschooled subjects on 
their classificatory behaviours. 

It was hypothesized that one reason for the lack of result in 
these studies lay not with the non-existence of school differences, 
but rather with the type of schools chosen for the studies. Very 
few of the studies conducted have provided adequate descriptive data 
about the schools used in the research. Such data could clarify the 
inconsistent findings by providing information as to the qualitative 
differences existing among the schools used in the studies. An 
investigation into the influence of the quality of the formal school's 
experience was therefore needed. Such an investigation would help to 
ascertain the nature of conditions under which formal education 
influences or may not influence children's performance on cognitive 


tasks. 
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CHAPTER IT 


REVIEW OF LITERATURE 


Introduction 

Language has been proposed by some psychologists (Bruner, 1966; 
Vygotsky, 1962; Ausubel, 1968) as a correlate of intellectual growth 
and has been empirically supported by cross-cultural research. These 
empirical studies have generally demonstrated that in addition to 
abstract classification, which may distinguish schooled from unschooled 
subjects, the quality of verbalization on the sorted operations as 
well as the verbal reasons given on logical reasoning problems show 
Significant differences between the groups. The trend of these dif- 
ferences have shown superior performance of schooled subjects over 
those without the formal school experience (Cole & Scribner, 1974; 
Cole, Gay, Glick & Sharp, 1971; Scribner & Cole, 1973; Greenfield, 
Reich & Olver, 1966; Evans & Segall, 1969). From these findings, it 
appears that language is not only necessary for thought but it, 
indeed, exercises considerable influence on a child's development of 
the logic which are involved in operational classification at the 
concrete operation stage. Therefore, in this chapter in addition to 
presenting Piaget's theory of abstract classification at the concrete 
operation stage, the relationship among language, culture, thought and 
schooling will be examined. In addition, empirical support relating 


to the effects of schooling on children's classification, verbalization 
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and logical verbal reasoning behaviours on cognitive operational 


tasks will also be provided. 


Theories 


Piaget 

A large body of cross-cultural Piagetian research has concen- 
trated on the changes in children's cognitive structures associated 
with the transition from the intuitive stage of pre-operational 
thought through concrete operations stage. One important character- 
istic of this transition is the attainment of abstract classification. 
Internalized abstract classification has been defined as "the recog- 
nition of class-incltision (i.e., entire class) which involves the 
"intension" and "extension" of a concept (Elkind & Flavell, 1969; 
Inhelder & Piaget, 1964). A central factor in the development of 
abstract classification is the child's attainment of decentration. 
This process allows mental flexibility and enables the child to 
simultaneously consider multifarious classes or dimensions (Sigel 
& Cocking, 1977). 

Operational classification is a significant improvement over 
the child's earlier stage of intellectual functioning sinvbhagw Geis 
an internalized cognitive action which liberates the child from the 
perceptual features of stimulus situations (Flavell, 1964). The 
logical operations involved in classification become the primary 
mode for the child to organize schemata (experience) at a more 


superior level. This superior organizational level allows the child 
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10 
to solve transformations of the physical world in both reality and in 
thought. 

The development of these superior mental operations which are 
responsible for abstract classification emerge in a relatively uni- 
form and well ordered manner. During the early stages of development 
of the classificatory schema, the child centers on only one dimension 
(usually colour) and lacks the ability to see part-whole relationship. 
Later, one develops the ability to co-ordinate schemata at the con- 
crete operational level and can then "turn round on schemata" (i.e., 
re-trace his steps) and thus abstract the criteria of generalization. 
This element, the ability to retrace one's steps in logical inference, 
Inhelder and Piaget argue, "is not an innate characteristic of 
thinking nor is it simply a mode of organization forced on us by the 
world as experienced" (Inhelder & Piaget, 1964, p. xvi). It is one 
that we construct by co-ordinating our own actions and abstracting 
the relations between them (Piaget, 1970). Thus, the direct action by 
the person is a necessary ingredient for the development of classifi- 
catory operations. 

The final stage in the development of classification is "inten- 
sion" (i.e., similarities and differences) and "extension" (i.e., 
entire class) of class schema. These operations are perfected at the 
stage of equilibrium reached between nine and eleven years (Inhelder 
& Piaget, 1964). 

These theoretical evolutionary steps underlie the development of 
concrete operational classification and thus exemplify the type of 


abstraction concrete operational children exhibit when confronted 


with classificatory problems. 
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The specific operations involved in abstract classification 
involve the ability to reason logically about the properties of things 
by adhering to unambiguous criteria (Inhelder & Piaget, 1964). This 
process is less susceptible to external reinforcements and develops 
when activities are placed into their proper relationships by the 
child (Wadsworth, 1977). 

The operational systems involved in logical abstract classifi- 
cation rest on five main properties which ensure immunity from incon- 
sistency (Berlyne, 1957; Kohnstamm, 1967). These properties are: 

im@ecompositiont oriclosnurer(ivess) AlteA' s=°B): cB .ey. gall men 

and all women = all human adults. 

Ppepeversivility (icewgupoavA' eaeAlwe Bictseall hunantadiite 

except women = all men. 

SrmAseociativityali cesehiA that) 408 =cAy+obAe Biers eALY 


vertebrates and all invertebrates = all human beings and 


all sub-human animals. 

Me aidentityeontnully operationilives gis — Arsi0). big. a 
men except those who are men = nobody (i.e., reversibility 
by negation). 

Se Wautology (i.é6.5)c40or A = AleucE gt, al) wenland salimimen = 
ati vmen : 

The child's use of these processes presupposes logical reasoning 

and enable him to handle both class-inclusion and supraordinate 


problems--i.e., co-ordinate comprehension and extension (Piaget, 1953; 


Wadsworth, 1977). 


ad 


aye. 

Language, Culture and Cognition 

Given the above Piagetian developmental sequences, some lin- 
guistic theorists (Caroll, 1963; Herriot, 1971; Whorf, 1940) propose 
that the child's development of these cognitive structures and mental 
processes is intimately related to the nature of his native language. 
The reason being that the language the child learns as a child directs 
the particular way he experiences and conceptualizes the world (e.g., 
including abstraction, rationalization and categorization; Carroll, 
1956, 1963; Herriot, 1971). For example, a child's conception of 
things depends on categorizations which draw attention to particular 
aspects of the environment. The ways of categorizing things and 
people are transmitted through the language he hears. Instructions, 
directions, and descriptions of things are expressed to the child via 
the verbal mode. Verbal labels, thus, not only become crucially 
important in the child's attainment of concepts but also are the chief 
medium of the child's thinking. The child cannot, therefore, think 
without making use of the language he speaks (Greene, 1975). This 
perspective presupposes that the cognitive operations exhibited by 
different cultural groups reflect the different ways they code and de- 
code reality. Such a linguistic determinist view would, however, tend 
to reduce the viability of qualitative school differences as an expla- 
nation of the inconsistent results found when investigating classifi- 
catory behaviour in cross-cultural research. Thus, to determine 
whether the influence of quality of schooling is a viable explanation 
of the inconsistent results, the relative influences of language on 


thought or of thought on language need to be explored. 
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In addition to the linguistic determinism of thought, are three 
other positions which generally exist in psychological literature. 
These positions are: 

a. Thought and language are totally independent, 

b. Thought and language are basically independent, but inter- 

act in specific ways, 

ec. Thought determines language. 
The first of these views, the independent position of the language- 
thought relationship, indicates that every child is equipped with an 
innate "Language Acquisition Device" (LAD) linked to his maturational 
development which enables him to attend to, abstract and process 
environmental stimuli (Chomsky, 1957). Once the child attains a cer- 
tain maturational level both his thought and language abilities auto- 
matically also attain an equal level of competence. Hence, neither 
language nor thought by itself alone can affect the developmental 
patterns of the other. Rather, the important determinant of a child's 
language or cognitive development is the pace of his maturation (Furth 
& Youniss, 1971). Consequently, a child's inability to use complex 
language structures indicates only his poor linguistic performance 
but may not necessarily affect the child's linguistic competence or 
the inner thought processes (Turner, sus Meow 

Although the above position maintains that language and thought 
have separate roots, both may in part be said to have interactive 
effects on each other (Clark, 1973; Sinclair-de-Zwart, 1973; Vygotsky, 
1962). As Ausubel (1968) has pointed out, language could be a product 


of a child's cognition, but language in turn, can also pattern and 


= 


7 


foot va00350 eengaagialal 
oe - eae 


= mye , 
7 he oi Dey rn eee 


' T 5 


yoo 
as 


: = 
7. . ae bat 
x 4 ith Lice. ‘ee ‘ 


‘ 
ie Tale 
r iD hiss 6 
a) 
' 
‘ ’ 
a Ay ’ 


14 
limit his cognitive development. For example, during the early years 
of a child's development, his speech is "pre-intellectual" but as soon 
as he reaches age two onwards, the child employs "pre-linguistic" 
thought. At this latter stage, the child's thought and speech merge 
together to initiate a new kind of behaviour which makes the child's 
thought verbal and his speech more rational than his earlier “pre- 
intellectual" speech era (Vygotsky, 1962). A strong relationship, 
therefore, may exist between language and thought. This relationship 
apparently becomes more important as the child develops, for it 
appears that language internally monitors and structures internal 
thought before it is then communicated externally. For instance, in 
expressing thought, the child may be merely applying spatial and 
temporal terms. Some of these meaningful notions developed by the 
child may not, in some cases, be easily expressed linguistically in 
some languages yet they may exist in the child's cognitive organiza- 
tional structure (Clark, 1973). Therefore, it is possible for the 
particular language the child uses to either limit or facilitate the 
expression of his already acquired cognitive skills (Slobin, 1973). 

Some theorists, however, believe that the interactive view pro- 
vides a weak explanation for the relationship between language and 
thought (Lenneberg, 1967; Piaget, 1967, 1974; Sinclair, 1970). These 
authors feel that rather than language interacting with a child's 
cognitive behaviour, it is the child's cognitive maturational develop- 
ment which helps to transform the structures of the child's language 
(Sinclair, 1970; Piaget, 1953, 1974). Piaget (1974) further suggests 


that language is a tool for the child, a tool which can facilitate 
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cognitive development, but which is insufficient to Bringiecle bout. 
It is therefore impossible for the child to understand and use a 
verbal expression until he has mastered the underlying concepts. 
What is required in the developmental process is first for the child 
to grasp the logical operations involved in abstract classificatory 
operations. Once the underlying operational structures are established, 
the language reflective of these structures will develop. This ana- 
lysis would seem to justify the claim that though language itself may 
be biologically rooted in the same way the development of a child's 
cognition is, it is not independent (Chomsky, 1957; Furth & Youniss, 
1971) or partially dependent--i.e., interactive (Ausubel, 1968; 
Vygotsky, 1962) on thought, rather its expression, indeed, greatly 
rests upon the level of conceptualization a child has acquired as 
part of his cognitive development (Piaget, 1953, 1967; Sinclair, 1970). 

This Piagetian view about the development of language and the 
development of thought is, however, not totally accepted (Bruner, 
1964, 1966). While Bruner basically supports the view that language 
grows out of thought, this holds only for the enactive and ikonic 
"stages" of development. Once the child attains the symbolic stage, 
the language-thought relationship changes to the degree that language 
now becomes the determiner. Bruner reasons that as the child develops, 
he changes his mode of representing the world in the enactive and 
ikonic stages, and language is in part determined by the logic and 
structures of these "stages" of cognitive development. However, as 
Soon as the child reaches the symbolic stage of development, language 


becomes the crucial factor in ordering and structuring reality. 


of 


Language now acts as a great emancipator of the child's cognitive 
life by freeing him from the perceptually dominating characteristics 
of his environment. At this stage, language is not only necessary 
for thought, but it strongly determines its shape, complexity and 
breadth. The child ceases to be "stimulus bound" (Bruner, 1964, p. 
25). Consequently, the child's language now directly influences his 
thought processes by acting both as the initiator and as the promoter 
of cognitive development. If this Brunerian view of the language- 
thought relationship holds, it integrates the other perspectives into 
a uniform view and the qualitative effects of schooling hypothesis 
referred to earlier would seem to be a plausible reason for the dif- 
ferent classificatory behaviours exhibited by schooled and unschooled 


subjects in some cross-cultural empirical studies. 


Schooling 

This strong prominence given to language by Bruner in the devel- 
opment of thought appears to lend credence to the interactive view of 
language-cognition relationship (Ausubel, 1968; Vygotsky, 1962). For, 
implicit in Bruner's perspective of cognitive growth is the belief 
that language changes its functional role during a child's transition 
from the enactive to the symbolic stages. Consequently, while during 
the earlier stage of development logical structures are more important, 
at the symbolic stage the pace of the child's cognitive development 
depends entirely upon systematic instruction via verbal mode between 
a tutor and a chila (Bruner, 1966, 1975). Language, as the facili- 


tating factor in this interactional relationship, serves both as the 
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medium for exchange and as the instrument the child employs to bring 
order into his environment (Bruner, 1965, 1975). 

Luria (1959), has a similar discussion on the role of verbal 
instruction on cognitive development. Verbal instruction, he points 
out, "inhibits impulsive responses to immediate impressions and make 
it possible for generalized behaviour patterns to be formed..." 
(Luria, 1961, p. 13). Vygotsky (1962) further proposes that the 
verbal exposition of school learning trains children to think in 
relational terms because they are forced to code and re-code infor- 
mation along increasingly abstract dimensions. This transition from 
concrete to purely verbal mode of thought "is a leap from the sensory 
Femtuerractonual | (huria, TOT, p. 262) and allows the “child to ¢o 
beyond the limits of immediately obtained sense data. Such a mental 
achievement, Bruner (1966, 1975) emphasizes, frees the school child 
from the immediacy and powerful impact of perceptual attributes, such 
as in classificatory operations, and enables him to see "beyond the 
information given." 

Consequently, a number of cognitive psychologists (Ausubel, 1968; 
Bruner, 1966; Cole & Scribner, 1974; Schmidt, 1973) suggest that the 
systematic exposition of knowledge in the formal school environment 
bring about changes in equilibration which promote reflectiveness and 
abstraction in children's operations. These cognitive changes, 
Schmidt (1973) points out, raise the level of abstraction of un- 
schooled subjects to that of those educated in the Western formal 


school. Schmidt highlights this by saying: 


18 
It would be a miracle if, without the stimulus of the 
Western-type school, the Kpelle child, for instance, 
rose to the levels of abstraction and symbolization 
characteristic of the person educated in the Western 
tradition; it would be an even greater miracle if he 
"spontaneously" adopted the groupings and categoriza- 
tions characteristic of such a person's thinking. 
(Scheidt. 197%. p. 146) 

This perspective on the importance of schooling to children's 
cognitive developmental level, leads directly to the expectation that 
there should be cognitive developmental differences between "formal" 
schooled and "traditional informal" (unschooled) children since the 
principal attribute of the formal school experience is that the educa- 
tion occurs "out of context" of immediate referents or relevant 
action (Scribner & Cole, 1973). Formal schools additionally make 
limited use of observation and frequently begins teaching with a verbal 
formulation of a general rule or a generalized verbal description 
which Bruner (1966), Scribner and Cole (1973) refer to as "deutero- 
learning." 

Conversely, in informal traditional education, the child sees 
and participates in a number of demonstrations (i.e., deals with con- 
crete experiences) from which he acquires some generalized mode of 
performing his activity (Ausubel, 1968; Cole & Scribner, 1974; 
Greenfield et al., 1966; Scribner & Cole, 1973). This activity 
emphasizes observation and de-emphasizes generalized verbal inter- 
action. 

This schooling analysis implies that the specialized training 


of the formal school acts on children's grouping operations and thus, 


stimulates thought. Formal school children develop an awareness of 


ny 
problem situations and learn to invent the rules of solution rather 
than to think of them as controlled by random forces (Bruner, 1975). 
It is therefore the educational experience of the formal school which 
may be the prime characteristic that distinguishes schooled from un- 
schooled subjects in psychological cognitive experiments. Given 
extensive participation in concept formation on a purely linguistic 
level, as Schmidt (1973) points out, formal schooled children are 
able to abstract their classificatory operations and extract the 
logical rules of their verbal reasoning problems better than their 
unschooled (informal schooled) counterparts. Cole and Scribner 
(1974) conclude: 
. attendance at school apparently encourages an 

approach to classification tasks that incorporates a 

search for a rule--for a principle that can generate 

the answers. At the same time, schooling seems to 

promote an awareness of the fact that alternative rules 

are possible. .. . Schooling (and only schooling) 

contributes to the way in which people describe and ex- 

plain their own mental operations. (Cole & Scribner, 

EO 7k. Sor Ties) 

This attitude of mind referred to by Cole and Scribner (1974) is, 
however, not automatically attained under every school setting. For 
children to attain it, the teacher and the school must desire and 
encourage it by providing pupils with situations and lessons that 
demand legitimate problem-solving and abstraction (Bruner, 1975). 
Hence, though formal exposition through the medium of language is 
important for facilitating the child's cognitive development, there 
is more to the facilitation process than just the use of language. 
The essential factor may be, as Greenfield et al. (1966) suggest, in 


how language is used and what opportunities are provided for different 


uses of the language the child speaks" (i.e., the experience). 
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Empirical Evidence 


The assumption that schooling does in fact influence a child's 
language usage and cognitive level as measured by classification 
ability (Inhelder & Piaget, 1964) has been supported by a variety of 
empirical studies (Cole, Gay, Glick & Sharp, 1971; Cole & Scribner, 
1974; Greenfield, Reich & Olver, 1966; Luria, 1971). These studies 
can be grouped into three categories; schooling and abstract classi- 
fication, schooling and verbal classification and schooling and 


logical verbal reasoning. 


Schooling and Abstract Classification 


Following up Bruner's idea on the effects of schooling on cogni- 
tive development, a great deal of cross-cultural empirical research 
studies have demonstrated that schooling exercises significant influence 
on children's performance in classificatory tasks (Evans & Segall, 
1969; Schmidt & Nzimande, 1970). Evans and Segall (1969) who have 
done extensive studies with Ganda children in Uganda have reported the 
preference patterns for colour and form among the children. The 
experimental subjects consisted of nursery, elementary school children 
(CA, 4-15 years = Grades 1-7, N = 180) and comparable ages of un- 
schooled children (N = 32). Both researchers observed that the un- 
schooled children of all ages as well as the children in the early 
primary grades overwhelmingly sorted by colour. Functional-association 
basis for sorting emerged only with increased schooling from grade 


three onwards. They, therefore, concluded that when considering the 
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eA 
development of conceptual functioning involving less obvious stimulus 
attributes, "educational experience rather than age is the critical 
factor” (Evans & Segall, 1969, p. 52). ‘These observations and con- 
clusions are closely related to those found by Schmidt and Nzimande 
(197 O)Monathe sorting behaviour ‘ofeZiulu schHooléd and unechooled ichil- 
dren. In this study, schooling acted as a significant (p < .05) 
factor influencing the preference for the less obvious sorting dimen- 
sions of form and function. Cole and Scribner (1974) provide an 
explanation for the colour-form shift differences among schooled and 
unschooled subjects in psychological experiments. Commenting on the 
shift from colour to form as a correlate of cognitive growth, Cole 
and Scribner caution that the lack of shifts to alternative criterial 
attributes found among unschooled children is not due to arrested 
development. Rather, it indicates the fundamental difference regarding 
the type of their educational experiences. Schooled children, by 
virtue of their school learning, have learned to generalize abstrac- 
tions of conceptual relations to less concrete or familiar tasks 
whereas the level of operational functioning of unschooled children is 
mainly restricted to familiar concrete relations (Cole teBlellay elo Ty: 
Irwin & McLaughlin, 1970; Kellaghan, 1968; Price-William, 1962). 
Evans and Segall (1969) vividly describe this phenomenon about the 
classificatory behaviour of unschooled children as follows: 
unless Ss (unschooled) are induced by the E to 

look for some less obvious characteristic and unless 

they have some counter tendency established by prior 

experience of the kind gained in school, they (un- 


schooled) will employ the most obvious one available 
as the basis of sorting. (Evans & Segall, 1969, p. 51) 
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In addition to the evidence cited above, research studies by 
Ciborowski (1977), Cole et al. (1971), Irwin and McLaughlin (1970), 
Luria (1971), Scribner and Cole (1973) have also demonstrated that 
schooling, indeed, has significant influence on children's abstract 
elessiricatory sbehaviour sreFrorvexample y* Colesetoal > (1971)4 Vinea 
stimulus matching test based on colour and form dimensions only, 
found that the Kpelle unschooled subjects (CA, 6-8, 10-14 years) 
showed mainly preference for colour over form, whereas a matched 
group of age mates attending the local school indicated preference 
(66%) for form. Similar observations have been reported in Asia by 
Luria (1971) while working with traditional uncollectivized peasants 
and collectivized literate farmers. More often, the literate peasant 
farmers exhibited abstract categorization in their operations but 
the illiterate farmers' choices merely reflected concrete and practi- 
eal situations. Schooling may, thus, have a significant association 
in one's operational classification. 

However, despite the many positive findings which significantly 
support the facilitative role of the formal school experience on con- 
crete abstract classification, a few studies (Goodnow & Shulman, 1966; 
Price-William, 1962; Goodnow, 1962; Kagan & Klein, 1973; Mermelstein & 
Shulman, 1967) propose that schooling has no effect on the attainment 
of abstract operational classification characteristic of Piaget's 
concrete operational stage. The important factor in the attainment 
of this operativity, these researchers say, is the child's daily expe- 
rience in his culture. For instance, Price-William (1962) presented 


Tiv schooled children (N = 140) from Nigeria with a number of tasks 
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23 
involving familiar animals and plants classifiable in terms of size, 
edibility, location or colour. His results indicated no consistent 
difference in the number of shifts in the classificatory operations 
between both groups of children using these objects as stimuli. 
Children at ages eleven and twelve, whether schooled or not, followed 
the developmental trends attributed to Piaget by Berlyne (1957). 

Price-William's (1962) surprising findings have generated 
reaction from Greenfield et al. (1966) who posited the degree of con- 
creteness of the test items used in the experiment as the crucial 
factor influencing the results. To test this idea Greenfield et al. 
(1966) designed a study on equivalence grouping in which three sets 
of pictures mounted on cards were used as experimental stimuli. Sub- 
jects for the study were drawn from three populations of Senegalese 
Wolof children, traditional children without formal schooling (CA, 6-7, 
8-9, 11-13 years and adults, N = 58), school children from the same 
town (N = 57) and school children from Dakar, the capital city 
(N = 85) of comparable age groups. The results indicated that the 
children with schooling, whether from the village or the city signifi- 
cantly moved to form and functional attributes above chance level of 
frequency. This provides evidence indicating that when stimulus items 
are removed from their immediate context, the difference between 
schooled and unschooled subjects may become evident. Irwin and 
McLaughlin (1970) modified the Greenfield et al. (1966) study to in- 
clude familiar concrete tasks. When subjects were first tested on a 
card sorting task similar to Greenfield et al., they found a strong 


significant (p < 0.005) difference in favour of children with formal 
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2k 
schooling experience. However, on a subsequent concrete rice 
sorting task which all the experimental subjects (N = 65, 80) had 
equal experience in the Mano culture (Liberia), the difference between 
the schooled and the unschooled levelled off. 

Additional information was also provided by Kellaghan (1968) who 
presented two groups of Western Nigerian Yoruba children (N = 36, 2h, 
CA, 11 1/2-12 1/2 years) with a variety of familiar and concrete 
objects. Kellaghan (1968) found that the concreteness of the stimulus 
objects, more than schooling, was the most significant factor account- 
ing for the observed variance between both groups. These findings 
indicate that the use of culturally appropriate instruments should be 
one of choosing tasks related to the particular cultural environment 
rather than using concrete experimental objects. As Greenfield et al. 
(1966) point out, when cultural stimulus items are placed in their 
appropriate context, as in the case employed by Price-William (1962), 
the ultimate operational classification may involve mere discrimina- 
tions which demand less transformation of the data. Consequently, 
rather than children's schooling experiences determining their opera- 
tional classification on the tasks, it is the practical uses of those 
items which will determine the responses that they make. This creates 
a ceiling effect which masks the possible influence of schooling. 

Aside from the concreteness of stimulus items which may result 
in lack of difference between schooled and unschooled children, Serpell 
(1969) provides other evidence which suggests that the quality of the 
formal school experience may also count, even when test items are 


removed from their immediate context. When explaining the factors 
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which controlled colour-form preference in his investigation, Serpell 
(1969) states that children attending certain schools showed an in- 
crease in preference for form over colour, while those in similar grade 
levels attending other schools preferred colour to form just like the 
unschooled subjects in the study. Serpell (1969) further emphasizes 
that even a very young Zambian child showed a form preference if he 
attended an elite school but the other young school children did not 
necessarily show such colour-form shift. There is, therefore, some 
validity in Cole and Scribner's (1974) assertion that the failure of 
certain school situations to produce the shift from colour to form 
preference may be a function of the particular kind of educational 
experience found in those schools. For example, many schools in Africa 
are staffed with pupil teachers who have minimal educational back- 
grounds (i.e., just the basic elementary education) and are untrained. 
Under such a situation, as Serpell (1969) points out, the schools may 
not place much emphasis on the kind of learning that may lead to the 
development of form preference or concrete operational abstraction. 
Suchman's (1966) findings with Hausa children attending Koranic 
school in Nigeria add support to Serpell's conclusion. Suchman (1966) 
found that the Hausa school which encouraged rote learning or memori- 
zation without understanding the information did not promote attendance 
to form. This school experience therefore, proved to be no better 
than the traditional informal education experience, at least as far 


as the children's classificatory performance was concerned. 
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Schooling and Verbal Classification 

Although Bruner's (1964, 1975) views on the function of language 
in thinking conflict with those of Piaget (1953, 1970, 1974), Piaget 
does concede that language can crystallize a child's operational 
schema (Inhelder & Piaget, 1964; Piaget, 1968, 1974) anda therefore 
acts as a mediational process which underlies a child's reasoning 
(Jensen, 1966; Kendler, 1964; Kagan, 1966). For example, in the 
course of an individual's cognitive development the structures of the 
mediational units of language change in their hierarchical organiza- 
tion and these changes affect the quality and flavour of reasoning and 
problem solving (Kagan, 1966). A view similar to Jensen (1966), Kagan 
(1966) and Kendler's (1964) has been put forward by Irwin and McLaughlin 
(1970). After a series of cross-cultural classificatory investigations 
in Liberia, these psychologists found evidence which indicated that a 
strong relationship exists between a subject's ability to describe 
correctly the basis of previously sorted tasks and successful comple- 
tion of subsequent tasks. Such a finding points to the important role 
that verbal mediation may play in a child's flexible equivalence 
grouping. 

As further support to Irwin and McLaughlin's (1970) conclusion, 
Bruner (1966), Cole and Scribner (1974) propose that the main distin- 
guishing variable between schooled and unschooled children's cognitive 
operations in psychological experiments lies with the type of verbali- 
zations employed by both groups to describe their operational activi- 
ties. This view has been subjected to a number of empirical studies 


in Africa (Cole, Gay, Glick & Sharp, 1971; Evans & Segall, 1969; 
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Greenfield, Reich & Olver, 1966) and the findings generally indicate 
that verbal mediation acquired through the formal school experience 
helps a child to transform his activity from a perceptual to an opera-— 
tional base. For instance, in a measure of preference for colour, 
form and number as indicated by what criteria subject chooses to des- 
cribe when communicating to the experimenter, Cole et al. (1971) 
observed that the type of verbal structures school instructed subjects 
(CA, 12-14 years, grade 4-6) gave on the experimental tasks were far 
more complex than those given by the two groups of unschooled subjects 
(CA, 6-8, 12-14 years). Additionally, when the three groups were com- 
pared on which of the three dimensions (i.e., colour, form, number) 
their verbalizations were based, subjects without the formal school 
experience showed a strong bias for verbal descriptions based on 
colour as opposed to the school children's descriptions which were 


related to number and form. Though Cole et al. (1971) findings are 


quite informative, they do not indicate whether or not the other dimen- 


sions (i.e., form, number) which were not verbalized by the unschooled 
group do not completely feature in the classificatory operations of 
the unschooled children if they had to sort the tasks themselves. 

One study which has thrown light on this aspect of unschooled 
children's operational behaviour is the one conducted by Cole and 
Scribner (1974). The study combined the way a child operates with his 
actual sorting operations with the way he describes them. Their find- 
ings suggest that while unschooled and schooled subjects were quite 
similar in their practical classifying activities, both groups were 


quite dissimilar in the verbal explanations they gave for their 
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classified activities. Whether colour, form or function formed the 
basis of grouping, the school subjects consistently used a categorial 
label or class name to describe their operations (e.g., These are 
clothes). In contrast, 70% of the non-literate subjects gave just 
arbitrary reasons such as "I like them this way" or "My sense told me 
to do it this way" (Cole & Scribner, 1974, p. 182). Further probing 
into the covert activities of the subject's mind during operational 
functioning, however, revealed that while the school group actually 


reflected on the tasks trying to operationalize and develop a solution 


rule for them, the unschooled subjects did not. Instead, they resorted 


to emotional activities such as reliance on God for help and gave 
reasons such as: "God help me." Such syncretic reasoning by the un- 
schooled children may typify what has been construed in past anthro- 
pological writings as "mystical or pre-logical thinking" in which the 
purporting motive underlying a problem solution is attributed to some 
external force outside the subject (e.g., Lévy-Bruhl, 1966). However, 
Cole et al. (1971) think that this operational behaviour of unschooled 
subjects is due to a deficiency in production structure, the result of 
which leads to improper storage, organization and retrieval of infor- 
mation. Scribner and Cole (1973), on the other hand, do not share 
either the explanation given by Lévy-Bruhl (1966) or Cole et al. 
(1971) to account for the poor ability of unschooled children to 
verbalize properly their classificatory operations. Rather, they 


suggest that the linguistic behaviour manifested by non-literates in 
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psychological experiments should be interpreted within a habit—-hierarchy 


framework which recognizes that the responses involved are a part of 
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every child's generative or production structure. The reason for 
these differences is that the structure exists at different levels 

and has different potency in every child depending upon his particular 
prior experience Cereer. formal versus informal). 

Despite the significant results reported in favour of school 
children's complex and abstract verbalization abilities, Price-William 
(1962), using concrete objects with Tiv children in Nigeria, suggests 
that the difference between the schooled and the unschooled in the 
classificatory reasons they gave was not evident. While both groups 
justified animal groupings on the basis of colour, size and location 
at a purely concrete level, Price-William (1962) emphasizes that plant 
groupings were justified on the abstract features of edibility (i.e., 
function) by both groups. This finding, however, conflicts with many 
other studies using similar subject groups (Greenfield et al., 1966; 
Evans & Segall, 1969). In addition, a possible ceiling effect due to 
what Price-William (1962) himself referred to as "a small amount of 
formal abstraction encouraged in the Tiv school child" (Price-William, 
1962, pp. 58-59) existed in this study. There were also inherent 
weaknesses of a procedural nature. For example, subjects were prompted 
with verbal statements that one of the stimulus objects was different 
and were then asked to give reasons after a pre-test using identical 
stimulus items (i.e., leaves). Consequently, the subsequent experi- 
mental situation which used plants as stimulus items greatly reduced 
the amount of abstraction that was required in the tasks. This low 
level of abstraction demanded by the test items, in addition to the 


poor school experience of the literate group, may be the underlying 
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30 
factor which levelled off any possible difference that would be 
expected between the two experimental groups. An important finding 
in Price-William's (1962) study with regards to this review is his 
conclusion that both the schooled and the unschooled groups' res- 
ponses were eked out by circuitous descriptions instead of using 
generalized statements. The statements used to describe animals were 
presented as: 

animals that are found in the compound and which 
could be left to roam about either on their own, which 
did not attack one and the like. (Price-William, 1962, 
p- 59) 
Indeed, such statements given by both groups reflect a low level 
of verbalization generally associated with unschooled subjects in 
most empirical studies (Cole et al., 1971; Scribner & Cole, 1973). 
Thus, it seems reasonable to suggest that the school children in the 
study were functioning at a low level of operativity and were there- 
fore, quite dissimilar to school children used in most other studies 
(Greenfield et al., 1966; Irwin & McLaughlin, 1970). Schooling does 
not mean mere attendance at a school, it depends upon the type of 
experience provided in the setting. Thus, we may assume that the Tiv 
school experience may have resulted from what Cole and Scribner (1974), 
Serpell (1969) and Suchman (1966) have described as poor schools in 
Africa. Such an assumption would be consistent with conclusions drawn 
from findings of a similar nature in which the reasons for the lack of 


result were attributed to the quality of the formal school experience 


(Serpell, 1969; Suchman, 1966). 
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In addition to the above general studies, Greenfield et al. 
(1966) presented empirical evidence showing that when less concrete 
stimulus items are used, if the child's school experience is good, 
the children verbalize on a level more abstract than the verbalization 
given by children with only traditional informal education. These 
researchers further observed that not only did school subjects use 
categorial terms, but their structural sentences were also far 
Superior to those of the unschooled subjects. The unschooled children 
primarily expressed the criterial attribute of each object separately. 
No verbalization linking the various objects together was given. For 
example, while the children with schooling used general verbalization 
such as: "They are round,” the unschooled children verbalized their 
operations item by item: "This one is round; this one is round" 
(Greenfield et al., 1966, pp. 309-310). 

In addition to the use of itemized or generalized statements in 
verbal classification operations, the level of difficulty between 
schooled and unschooled in the three dimensions of colour, form and 
function used in conceptual classificatory experiments have been 
examined by some researchers (Evans & Segall, 1969; Irwin & McLaughlin, 
1970). According to Evans and Segall (1969), whereas unschooled 
children could easily express verbally the reasons for their sorting 
if they sorted by colour, when they chose an alternative basis for 
grouping (e.g., form or function), they had great difficulty expressing 
its rationale. Empirical evidence similar to Evans and Segall's 
(1969) findings has been presented by Irwin and McLaughlin (1970). On 


a card sorting test with subjects from the Mano tribe in Liberia 
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145), Irwin and McLaughlin (1970) observed that students 


A 
ll 


65) with increasing education (grades 4-6) were significantly 

(p < .01) better able to describe their sorting operations than 
unschooled subjects (N = 80). The largest difference in percentage 

of sorts articulated was, however, found on the form dimension. While 
the more educated students articulated correctly 88.2% of their sorts 
based on form, only 50% of the non-literate group were able to do so. 
These findings offer support for the mediational role of school lan- 
guage instruction experience on children's operational activity. As 
Bruner (1966) clearly points out, the school child is normally given 
ways of representing his classificatory operations that conflict with 
the enactive and the ikonic modes. Consequently, the child has been 
helped to cognize both physically and verbally instead of his reflect- 
ing on perceptual images alone. Language, as verbal mediators, thus 
provides means for representing the child's experience as well as 
Meagnsetor transformingeit. ~it issno: wonder; therefore, sthat most 
children who through their formal school experience demonstrate an 
ability to abstract conceptual relations also can provide complex 
abstract verbalization in most empirical classification studies 


(Greenfield et al., 1966; Scribner & Cole, 1973). 


Schooling and Logical Verbal Reasoning 


The evidence of superior performance of school children on 
verbal classification also suggests these children manifest this 
superiority in their verbal reasoning behaviour. Though empirical 


studies dealing with the syllogistic reasoning ability of literate 
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and illiterate subjects in developing countries are scant, a few 
studies have been undertaken in Asia and Africa (Cole et aiey 2OrL: 
Luria, 297 1)<) » The earliest study was conducted about thirty years 
ago by Luria when working with Asian peasants (luria a207ik* Rele= 
vant studies in an African context have only recently been carried 
out by Cole et al. (1971) and Cole and Scribner (Toye) int hbiberia. 
All these studies indicate that the way subjects with traditional 
informal education respond to simple verbal syllogisms is signifi- 
cantly different from the logical behaviour of schooled subjects. 

ine supcoort of Colevet al.'s (1971), Cole and Seritpuer's (107) 
findings, Braine (1978), Henle (1962) and Luria (1971) provide a 
theoretical basis which may account for the formal school's influence 
in solving logical reasoning operations. Their analysis shows that 
the presence of a major and minor premise in a syllogistic problem 
alone is an insufficient condition for a logical feeling of the incom- 
pleteness of the judgment that has to be made by the subject in 
reaching a logical solution. Rather, it is the presence of some 
special features of cultural life, such as schooling, which promote 
this logical awareness. Logical processes of thought, Luria (197i) 
further emphasizes, is influenced to a larger degree by personal 
practical experience than by the system of logical ties inherent in 
the problem. For example, in his study of the traditional Asian 
peasants and collectivized peasants with schooling, Luria posed 
questions such as: 

In the north where there is snow all year the bears are 


white. Town x is there in the north. Are the bears 
uate on that. town or not?) (Luria, OTE, ps 210) 
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The verbal responses given by those without formal schooling were 
striking. The illiterate peasants commonly refused to accept the 
system of logical assumptions inherent in the statements and gave 
responses that reflected merely experiential context and arbitrari- 
ness such as these: 

But I don't know what kind of bears are there. I have 

not been there and I don't know. Look, why don't you 

ask old man x, he was there and he knows, he will tell 

you. [Or] .. . No, I don't know what kind of bears 

are there.“ lohavelnot been there and I.don'trwant) to 

fire. “Luria, WOTi ai. er) 
According to Luria, these types of responses were generally typical 
of the non-literate group and were completely independent of the par- 
ticular content of the problem asked. The responses given by the 
unschooled subjects also had a strong relationship to the practical 
experience of the subject. On the contrary, the peasants from the 
same village with some years of schooling experience recognized the 
logical rules in the problems and thereby gave appropriate responses. 

Cole et al. (1971), however, did not support a schooling effect 

on logical reasoning when working with Liberian subjects in Africa. 
In a specially designed study in which unschooled village elders had 
to judge the conclusions suggested by the experimenter, Cole et al. 
observed that when using a group discussion approach, the illiterate 
elders had no difficulty in responding to the oral syllogistic 
problems. However, when the same subjects were tested individually 
and had to draw conclusions from the premises themselves their per- 


Poneoe was similar to the findines. of Luria (lO7D » Uae iititerace 


subjects' responses were inferred from factual basis or conventional 
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situations (i.e., specific and particular people or situations) and 
bore no connection with the logical relations contained in the syllo- 
gisms asked. These inconsistent findings are not surprising upon a 
critical examination of the facts. It is common knowledge that group 
discussion is the traditional method of arbitration in Africa. 

Hence, even though the illiterate elders appeared to be showing 
@ process of active reasoning, it was one which emphasized real and 
experiential evidence and which therefore may not be applicable to 
problems calling for theoretical evidence. Besides, the type of 
educational experience the schooled subjects had is not stated. In 
line with conclusions drawn from other studies in which poor and 
minimal school experience were given as the explanation for the lack 
of difference (Serpell, 1969), it may be that both the literate and 
the illiterate groups were not entirely different in terms of their 
educational experiences. The type of school experience the literate 
group received may have been of an inferior type which, in this case, 
did not facilitate the logic of reasoning verbally beyond the level 
nurtured by the traditional informal education. Consequently, the 
difference between both groups could not be significantly demonstrated. 

There is considerable empirical evidence confirming the effect 
of schooling on a child's reasoning processes (Scribner & Cole). In 
a study adapted to suit the traditional background of subjects, Cole 
et al. (1971) compared unschooled adults (N = 30) with high school 
students (N = 30) attending the Lutheran Training Institute and the 
Zorzor Training Institute in the interior of Liberia. The results 


indicated that the content of the verbal problems whether in a 
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36 
traditional story form or a story with concrete examples, did not 
significantly influence the responses that were made by the experi- 
mental groups. The most significant factor associated with difference 
in the two groups was the educational background of the subjects. The 
high school students systematically gave correct answers in the over- 
whelming majority of cases (90%), while the responses of the illiterate 
adults were incorrect for 65% of the cases. The research also further 
demonstrated that children, even if they have had a minimum of three 
years of schooling, could perform reliably better (82%) than the non- 
literate group. The reasons for the inability of illiterate subjects 
to solve logical reasoning problems may be due to their failure to 
either accept the premises or their refusal to remain within the 
boundaries set by the problem (Braine, 1978; Cole & Scribner, 1974; 
porciest 1.971). 

From the results of these empirical studies, it would seem that 
the ability to make logical verbal judgments depends upon the quality 
of the educational experience the subject has received. For that 
reason, unschooled subjects are more likely to be deceived by "context 
effects" (Henle, 1962), while schooled subjects are not primarily 
affected to the same extent. Consequently, whereas passing mere 
judgments on inferences reached by someone (e.g., experimenter) pre- 
sents no great difficulties to the unschooled child, reaching such 
conclusions by one's self based on premises given by others Cevee. 
experimenter) leads an unschooled child to focus attention merely on 
the concrete content of the problem in arriving at the solution. On 


the contrary, as empirical evidence demonstrates, schooling dramatically 
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shifts this concrete mode of making inferences to the logical rela- 
tions contained in the verbal reasoning problems themselves (Cole 
etal.) LOTL; Cole’ & Scribner, 197%; Luria, 1971). It is reasonable 
therefore, to assume that these differences in the logic of reasoning 
between schooled and unschooled subjects may be the underlying fac- 
tors which also reflect in their operational classificatory perfor- 


mances and verbal behaviours. 


Summary 


In conclusion, the results of the empirical studies reported 
here suggest that both the concreteness of test items as well as the 
quality of the formal school experience may account for those studies 
which have reported lack of significant difference between student 
subjects and unschooled children. It would appear that the quality 
levels of schools in Africa characterized by the availability of 
trained staff, textbooks and school equipment and the type of struc- 
ture used as premises (Ghana Education Department, 1954; George, 1976) 
heretofore ignored in cross-cultural research may also exercise dif- 
ferential effects on their children's operational performances as 
suggested by Cole and Scribner (1974), Serpell (1969) and Suchman 


(1066). 


Statement of the Problem 


This study was designed to investigate the issues involved in 


determining the role of the formal Western-type school experience on 
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38 
the attainment of abstract classification and logical verbal reasoning 
at the concrete operation stage. More specifically, the purpose of 
the study was to determine the effects of three levels of school 
experience (formal good school [GS], formal poor school [PS], informal 
traditional school [US]) on a child's: 

AwiUlassiticetion abida ty. 

b. Covert structuring of classificatory tasks as measured by 
verbal mediation, and 

c. Logical reasoning ability as measured by a syllogistic 
task. 

It was predicted that a "good" school (GS) experience would 
stimulate a superior abstract classification and logical verbal 
reasoning behaviour and that no significant difference would exist 
between "poor" school (PS) and unschooled (US) subjects. 

The use of cultural classificatory and syllogistic problems have 
proved to be both valid and reliable measures of abstraction and 
logical reasoning ability of West African children (Cole etal os L971; 
Cole & Scribner, 1974; Scribner & Cole, 1973; Greenfield et al., 1966). 
The study, additionally, used the standard version of the Raven's 
Progressive Matrices (RPM), (1938), as a statistical control over the 


effects of formal educational experiences on children's verbal reason- 


PTs 


Definition of Terms 


Poor School (PS). According to the Ghana Ministry of Education 


bisacitication of schools, the term “poor school” is applied to 4 
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school which is "devoid of equipment, has a large untrained staff and 

is ill-housed in a church building, bamboo sheds or in other temporary 
forms of construction" (Ghana Education Department, 1954, p. 5). The 

same connotation was implied in this study and the term referred to a 

school which showed the following five main characteristics (Appendix 

XI-XII): 

1. Housed in church buildings, bamboo sheds or a temporary 
structure. 

2. Staffed with four or less trained certificate "A" or "B" 
teachers in the six classes of the primary department with 
the rest of the classes supplemented by pupil teachers. 

3. Has insufficient textbooks in the basic subjects (i.e., 
English reading, Arithmetic and vernacular reading) for 
each  childinvat Least’ classes four to: six. 

4, Is without a globe and at least two wall maps in the 
school. 

5S. Is without sufficient standard school desks for every child 
in grades 4-6. 

Good School (GS). George (1976) defines good schools in Ghana 
as those housed in permanent buildings, have adequate supply of text- 
books and materials, adequate desks for pupils and all classes staffed 
with trained teachers. The concept "good school" was distinguished 
from a "poor school" in this study by the following criteria ( Appendix 
XITI-XIV): 

1. Housed in permanent block or brick-built buildings. 


2. Staffed with trained certificate "A" or "B" teachers in all 
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the six primary classes (i.e., grades 1-6). 

3. Each child in at least grades four to six has one textbook 
in the basic subjects (i.e., English reading, Arithmetic 
and vernacular reading). 

4, Has a globe and at least two wall maps in the school. 

>. Has adequate standard school desks for at least each child 
in grades h-6. 

Formal Education (FE). The term is synonymous with schooling 
where verbal exposition is the medium for imparting knowledge to pupils 
(Ausubel, 1968; Cole & Scribner, 1973; Greenfield et al., 1966). 

Bruner (1966) refers to it as “context-free learning." Such an educa- 
tion is given in an institutionalized setting, referred to as "school." 

Informal Education (IE) referred to the traditional method of 
training children to cope with their environment through the process 
of “imitation, observation and participation" (Busia, 1968; Cowan, 
O'Connel & Scanlon, 1965; Graham, 1971; McWilliam & Kwamena-Po, 1975; 
Moumouni, 1968). Bruner (1968), Cole and Scribner (1973) refer to this 
type of education as "context-bound learning.” 

Rural Town. A town with a population under 5,000 (Ghana Popula- 
tion Census, 1970). 

Abstract Classification (AC). An abstract classification refer- 
red to a superordinate concept. The two criteria of abstract classi- 
fication were "intension or comprehension" and "extension" (Inhelder 
& Piaget, 1964). Comprehension of a concept was indicated by the 
correct recognition of particular instances of the class. The sum 


total of all those items which were members of the given class 
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constituted the abstraction (i.e., extension) of the concept (Green- 
field et al., 1966; Kohnstamm, 1967; see Appendix I). 

Verbal Classification (VC). The verbal reasons for the con- 
strained grouping tasks which denote intension and extension of the 
concept used for the operation. Such verbal statements could be 
general (e.g., They are round) or itemized (e.g., This one is round, 
this one is round), (Greenfield et al., 1966; see Appendix I). 

Logical Verbal Reasoning (LVR) was defined as the SHLLATPECS 
accept or hold the premise of a syllogistic propositional statement 
in working memory and to utilize it to arrive at a logical conclu- 
Seon, cole le vScribner, 0197 (Colé et allesvl97Ls Lirias 197)). ‘This 
ability was measured by children's responses to the verbal reasoning 


cultural problems (Appendix II), (Cole & Seribner, 1974). 


Abstract Ability (AA) referred to the ability to apprehend con- 


figuration of meaningless patterns, see the relations between them and 


to conceive the nature of the figure completing each system of rela- 
tions presented, as measured by the Raven's Standard Progressive 


Matrices (1938; see Raven's 1938 Manual). 


Research Questions 


The study investigated the relative influence of "good" and 
"Soor" school experiences on abstract classification and logical 
verbal reasoning with particular reference to Piaget's theory of 


concrete operations and the theory of schooling as an accelerator 


of children's abstract operational development (Bruner, 1966; Schmidt, 
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1973; Scribner & Cole, 1973). If exposure to a "good" school experi- 
ence facilitated children's operational thinking more than that of a 
"poor" school or an informal education, this was expected to be evi- 
denced in the measures used; the abstract and verbal classifications 
of the constrained grouping tasks and the verbal reasoning problems. 

It was anticipated that the main hypotheses were confirmed if 
it could be significantly established at an alpha level of 0.05 that 
a "good" school experience provided superior effects on children's 
abstraction and logical operations than "poor" and "informal" educa- 
tion and that both the latter (i.e., PS, and US) were not signifi- 
cantly different in their effects on operational functioning. 

In this regard, a number of related questions were raised: 

1. Would there be any interaction effects between sex of 
subjects and the three types of educational experiences 
(GS, PS, US) on the abstract classification and the verbal 
problems? 

2. Would the abstract classificatory operational functioning 
in Piagetian construct (Inhelder & Piaget, 1964) of "good" 
school (GS) subjects as defined by George (1976) on con- 
strained cultural grouping tasks (Greenfield et al., 1966) 
be significantly superior to both "poor" school (PS) sub- 
jects as defined by Ghana Education Department (1954) and 
unschooled (US) subjects (Scribner & Cole, 1973)? 

3. Would the abstract classificatory operation of PS subjects 
(Ghana Education Department, 1954) on constrained cultural 


classificatory tasks (Greenfield et al., 1966) be the same 
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43 
as that of US subjects (Scribner & Cole, 1973)? 

4, Would the verbal classification as defined by Greenfield 
et al. (1966) of GS subjects on the classificatory tasks be 
significantly superior to both the PS and the US subjects? 

>. Would the verbal classification (Greenfield et al., 1966) of 
PS subjects on the classificatory tasks be the same as that 
of the US subjects? 

6. Would the logical reasoning of GS subjects:ion cultural’ verbal 
reasoning problems adapted from Scribner and Cole (1974) be 
superior to PS and US subjects? 

7. Would the logical reasoning of PS subjects on cultural verbal 
reasoning problems (Luria, 1971; Cole & Scribner, 1974) be 
the same as US subjects? 

8. What was the exact relationship of subjects' verbal reasoning 
to educational experience, verbal classification and abstract 


ability as measured by the Raven's Progressive Matrices (RPM)? 


Hypotheses 


Applying the questions above to each of the three main dependent 


measures, four null-hypotheses were stated. 


Question 1 


Hypothesis 1. There would be no interaction between sex and the 
three groups (GS, PS, US) on the abstract classification scores, the 


verbal classification scores, or the verbal reasoning scores. 
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Questions 2 and 3 


Hypothesis 2. The final abstract classification mean scores 


for the three school types (GS, PS, US) would not differ. 


Questions 4 and 5 


Hypothesis 3. The final verbal classification mean scores for 


the three school types (GS, PS, US) would not differ. 


Questions 6 and 7 


Hypothesis 4, The final verbal reasoning mean scores for the 


three school types (GS, PS, US) would not differ. 


Question 8 


Hypothesis 5. The percentage of variance on logical verbal 
reasoning (LVR) accounted for by schooling (Sch), verbal classifica- 
tion (VC) would be greater than the percentage of variance on LVR 


scores accounted for by subjects' abstract ability (AA). 


CHAPTER III 


METHOD 


Subjects 

The area chosen for the study was a rural community (rural 
population in Ghana is 71.1%, U.N.O., 1974) located in the central 
region of Ghana and is inhabited by the people known as the "Assins." 
Their land stretches from the "Fanti" border, about twenty-five 
miles from the Atlantic coast, to seventy miles inland to join the 
"Ashantis.'' The people form part of the "Akan" linguistic group 
which is the dominant tribe in Ghana. The local dialect is "Assin" 
and it is comprehensible to all the Akan speakers. 

The people in the study area constitute a homogeneous ethnic 
group with identical cultural practices, a common dialect and close 
inter-relationships as a result of the proximity of their towns 
(approximately five miles from each other). They are also linked by 
a network of intermarriages. 

The population of the towns where the samples were drawn was 
approximately 2,000 (Ghana 1970 Pop. Census). Subsistence farming is 
the main occupation of the people. 

Until recently, the official policy in Ghana was to begin school 
instruction in English in grade one in most subjects. This policy 


has been revised and the local dialect (Assin) is the language of 


instruction in the first three years of the primary (elementary) 
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school (McWilliam & Kwamena-Po, 1975). English is, however, studied 

as a subject in the curriculum in grade one and becomes the instruc- 
tional medium from grade four onwards. All the schooled subjects in 
this study were, therefore, bilingual and had some grasp of the English 
language. 

Seven rural schools in the Assin district were classified into 
good schools and poor schools according to the aforementioned criteria 
(George, 1976; Ghana Education Department, 1954). Two of each school 
type were then randomly selected and rated for quality verbal experi- 
ence through a modified version of Flanders' (1968) observational 
instrument for measuring Teaching Behaviour (TB) and Classroom Inter- 
action (CI), (Appendix X). Children from both school types, stratified 
on age (11-12 years, i.e., grades 5 and 6) and sex, forty subjects 
were chosen according to a table of random numbers (Robson, 1975) to 
form each group (GS, PS). 

Due to the difficulty of securing unschooled subjects, the 
children in this sample were selected from two towns where the experi- 
menter was known to the inhabitants. The eleven and twelve-year-olds 
of both sexes in the towns were listed. Stratified on sex and age, 
twenty children were randomly chosen from each of the towns to con- 
stitute the unschooled (US) sample. 

In all, there were forty subjects (n = 40) in each of the three 
groups (GS, PS, US), (N = 120), with both sexes and ages eleven and 
twelve equally represented. All subjects came from a common ethnic 
group (Assin), low SES (Ghana 1960 SES scale) and a rural background. 


The subjects selected had lived in the towns or attended the schools 


continuously for at least three years. 
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Additionally, descriptive data was collected about the subjects 
with respect to the SES background of a few of their parents (n = 25, 
N = 75) as measured by the Ghana 1960 SES scale (Appendix VIII) and 
the subjects' Abstract Ability (AA) as measured by the Raven's Progres- 
Sive Matrices. Each child's demographic data (DD) relating to educa- 
tional facilities provided for him or her (i.e., books, newspaper, 
radio, record player, study table, number of educated siblings) was 


collected through a questionnaire (see Appendix VII). 


Design 
Two-Way Anova for each dependent variable was used to evaluate 
hypothesis 1. If no sex effect was found, planned comparisons (Dunn's 


procedure) were used to compare the school types (GS, PS, US): 


GROUP MEANS 
a eG > PS 
DGS > US 
Chars = US 


If a sex effect was found, planned comparisons (Dunn's procedure) 


were used to compare the sexes within school types (GS SRS Usd: 


SEX MEANS 
a. CS > GS, 
= PS 
ibe GS. 
cu. US > US 
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Hypothesis 5 was evaluated by Step-wise Multiple Regression 
analysis of the influence on logical verbal reasoning by educational 
experience, verbal classification and abstract ability. 

In addition to deriving normal descriptive statistics for the 
three dependent variables, the classification patterns for first 
choices of abstract classification and verbal classification were 


noted and subjected to a Chi-square analysis. 


Procedure 


Instruments 

Abstract Classification (AC). The instrument for this study 
was the one used by Greenfield, Reich and Olver (1966), (Appendix I), 
because of its degree of abstraction from the concreteness of the sti- 
mulus objects and ease of administration. The instrument consisted of 
sets of three pictures of objects. Each set could be arranged into 
three subsets of two objects each, subsets being formed on the basis 
of similarity of color, shape or function of the two subset members 
(Greenfield et al., 1966). 

All object pictures were common to the Ghanaian subjects. The 
only adaptation made was the substitute of the colour "red" and "black" 
for orange (set 2) and blue (set 3), (Appendix I) due to lack of 
proper referents in the "Assin" dialect. A child's idea of a super- 
ordinate concept was determined from his or her correct recognition 
of the particular instances of the criteria and the universe criteria 
of such instances. Such a recognition implied intension and extension 


of the concept (Greenfield et al., 1966; Inhelder & Piaget, 1964). 
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Scoring. Since function is considered a higher level of abstrac- 
tion because of its representation as an extension of thought, whereas 
shape is a step away from the most obvious perceptible attribute, 
colour (Greenfield et al., 1966), the three critical attributes were 
scored according to their level of abstraction used as the basis of 
classification: colour 1, shape 2, and function 3 (Price-William, 1962). 

To be given credit for classification, the subject had to either 
classify on colour, shape or function and both items in the set that 
shared the critical attribute had to be grouped together (e.g., the 
two "red" pictures). The subject's degree of abstract classification 
was determined by his or her total score (Greenfield et al., 1966). 

A maximum total sc@re of 9 represented high abstraction on the classi- 
ficatory tasks and a minimum total score of 3 a low level of abstrac- 

tion if function or colour respectively was consistently used as basis 
of classification (Appendix VI). 

Verbal Classification (VC). The protocol for tapping subjects' 
verbal classification was like the one used by Greenfield et al. (1966). 
The researchers point out that the type of protocol they used was 
able to tap subjects' verbalization behaviour on classificatory tasks 
and to distinguish schooled subjects' use of verbal class-inclusion 
from unschooled subjects. 

Scoring.) Subjects verbal classification responses were scored 
according to the degree of abstraction as defined by the classificatory 
tasks. Colour was given a raw score ofily shapesairaw=scorelotyes and 


function a score 3 when they constituted the verbalization of subject 


(Appendix VI). 


i 
' : 
YOY Pee. - » had — 
ait’ Cail ee oe 2 Le 


r+ 
Barna. Zoot: 


i * 7 = 

y ant 2 oon o 

i = at ‘ = C ene 2 7 2 

5 Piheaes aif am {Onl (a i OS tS ane 
; y 


oy an : —- = 
rt 7 eu = ? a > 4 ' zs ’ i by 
boa Bin 3 velar ch, Cys ene an 
| | af 


ey 


* 


| Weis ee ea 
( = eS A + af +e oy 7 
‘a. 86 bal s5O Rie eee, hos Santa seael* ot Penaere or 
. NG ie 
« of. ‘ _ Y «sy | Rae 
, a°°6 wy (4 itz ot ed bub fa be ac Ub: 2) i & iD eD i? Vase 
: 7 ‘ 
a Alt i j *% rayeei th berth | 
a t HSCS AAI TS , 
rt 
nol a : ¢ Pa i 
TMhanbe 19 Post we a) Ss S: : attra a 
a _% a 
ae? 4, fae se Boa thee pees ne TOC eae 
j 
ain we io. dor. rye», GF ny ies a 
af 
~~ ‘ 
4 nh. Vr Re. < wit _. ne ej)" > hi ey $ by 
en yt , om 
2 L _ 
< ; @ ¢ Tay <2 ; JA e a4 ' i 
fi, ; ad j rem a 
‘ aes 
* whe true sobmcra? 
: 7 
f é 
1 * 
& ; a 4 { ey an , ee) oY ae 
1 ; A a 
\ Q j , eS 
Hey’ 5 fryqael? Vsjbgés coer en . ard 1 Sait.) DORA # 
o 2 : 
| | ber 
w ui . a ’ i ie ; ; 
{ 7 a r 
i 
; Mix a's. ; 
f } 
od o' c > wis ie 2 ie To 
; 
t he 
, : 7. fy 
7 ; \ t 
wi ie oe ? > ne gt a 4 7 
Y BSP ote yk NGtlensees ane. iat. 2s ee i= 
i " . , ; 
we ee fares Mid PYG Sal”. a eh v1 ee ve robe 
ar \ i 
‘ oe aoa We ie wudde.ted es el oe eee an 
} ’ 
sa 43 , it eee a rk 
2 Toes to Gr gal Deere OBR ei its S255 RRS ee 


u . | 
t 
: 9 ) 
) i : *y 7 ' sl 
ii ' i yy 4 : = 
7 


50 

In order to obtain a score for verbal classification, the sub- 
ject had to explicitly state the attribute common to the two items of 
the set previously classified. The response could be either general 
(e.g., they are round) or itemized (e.g., this one is round, this 
one is round). The fulfilment of this criterion meant that the exten- 
Sion of the shared attribute to the group had been symbolized by 
verbal means (Greenfield et al., 1966). 

Subject's verbal abstract level was indicated by his total 
score on the three sets of cards. The minimum and the maximum ver- 
balization scores ranged from 3 to 9 for consistent colour or func- 
tion reason respectively. 

Logical Verbal Reasoning (LVR). The logical verbal problems 
were based on Cole and Scribner's (1974) syllogistic instruments used 
on Kpelle children in Liberia. Unfamiliar names of places, things 
and people were substituted with Ghanaian ones (Appendix II). 

According to Cole and Scribner (1974), the problems differ from 
the traditional syllogisms used by Luria (1971) yet they call for 
various forms of logical inferences. The cultural familiarity of the 
materials to West African subjects made them most appropriate for use 
with children of similar background. Moreover, the modified verbal 
logical problems provided reliable discriminant reasoning behaviour 
between schooled nad unschooled groups similar to laria! Ss 4ioTl) 
findings. 

Scoring. Subject's correct response to the verbal reasoning 
questions were given a raw score of 1 (Appendix VI). A subject's 


verbal reasoning index was indicated by his score on the logical 
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verbal problems (Cole & Scribner, 1974). A maximum total raw score 
of 6 represented a high verbal reasoning level and a minimum total 

raw score of 1, a low verbal reasoning ability if only one problem 

was answered correctly. 

Abstract Ability (AA). The Raven's Standard Progressive Matrices 
(1938), (RPM) was designed to test a person's "intellectual capacity 
whatever his nationality or education" (RPM Manual, 1938, p. 1). The 
RPM's standardization was based on Colchester children although compa- 
rable studies suggest that the test is culturally fair to children and 
adults of different nationalities and education between the age range 
of 6 through 65. 

The RPM contains five sets of 12 items each. A person's score 
on the scale is the total number of problems solved correctly when he 
is allowed sufficient time to work through all the series. This score 
is checked against the norm for his chronological age-group to deter- 
mine his percentile point (RPM Manual, table III, individual test). 
The level of his intellectual capacity for abstraction (i.e., Spear- 
man's "g") as indicated from the percentile rank is then interpreted 
from one of four grades (i.e., grades I-IV, RPM Manual, p. 9). 

The consistency of a child's work could be assessed by subtract- 
ing from his score, the expected scores on each set for the total 
seore on the scale as defined by the manual (RPM Manual, table I, 
individual test). 

The RPM's reliability is not always settled (Burke, 1958). 
According to the author of the test, the re-test reliability varies 
wath age: from 0.93 to 0.93. Pertinent reliability in careful studies 


with children range from 0.71 to 0.86 (Burke, 1958). 
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Factor analysis has found the test to be an almost pure "g" test 
with a small loading of some spatial perceptual factor. The latest 
data for its reliability suggests a correlation of .88. The split- 
half reliability coefficient is, however, lower, 0.67 (Burke, 1958). 

Although the RPM correlates (0.86) with the Terman-Binet test 
and has been found to have "g" saturation of 0.82, by itself it is 
not a test of "general intelligence" (RPM Manual, 1938). One reviewer 
has also suggested that too many poor items and a low general factor 
between the five sets militate against very high validity despite 
apparent homogeneity (Westby, 1953). 

Demographic Data (DD). The questionnaire consisted of two sec- 
tions. The first part asked for information specific to the subject, 
such as the sex, tribe, grade level and age, place of birth, the 
number of years the subject had lived in the town and the other places 
the subject had lived before. Part two of the questionnaire dealt 
with the subject's home facilities for learning. The child's access 
to study books, a newspaper, a radio, a record player, a study table 
or a private room at home were the items checked under this section. 
In addition, the kinds of help the subjects received from the parents 
and the educational background of the child's siblings were checked 
(see Appendix VII). 

Scoring. The items were scored "yes" or "no." An affirmative 
response (i.e., yes) was given a score of 1, and a negative response 
(i.e., no) a zero score. The maximum score that a subject could 
obtain was 27 and the minimum score was "o" Gf none of the subject's 


responses was positively answered. 
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Parents' SES Data. The SES questionnaire asked for three main 
facts about the parents (i.e., mother and father) of the subject. 

This information related to the parents' economic and educational 
background, their attitude and assistance to the child, and the parents' 
opinion about the kinds of contribution the school and the town commit-— 
tees were making towards the development of the local school (see 
Appendix VIII). 

Scoring. The economic and educational information supplied by 
parents were scored on a three point scale as indicated in Appendix 
Ix. The responses relating to parental aspirations for the subject, 
assistance to the child and the parents' membership to organizations 
were all scored "yes" or "no." A "yes" response was scored 1, and a 
"no" response a zero score. The total maximum that could be scored on 
the questionnaire was 46. The minimum score was "0" if none of the 
items were applicable to the parents. 

School Environment. The instrument used was the kind designed 
by Flanders (1968) to measure Classroom Interaction (CI) and modified 
to include Teaching Behaviour (TB), (i.e., teacher's question type, 
degree of helpfulness and language of teacher; see Appendix 0 abe 
According to the Classroom Interaction manual (1966), the CI evaluates 
the influence pattern of the teacher. It is primarily concerned with 
verbal behaviour in the classroom. 

There are ten categories in the system. Seven are assigned to 
teacher talk and two to student talk. The seven categories assigned 
to teacher talk are divided sinto indirect and direct influence. The 


tenth category classifies pauses, periods of silence and talk that is 
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54 
confusing or noisy. As stated in the Manual, the use of only two 
categories to record all kinds of student talk neglects a great deal 
of information. However, the major purpose of the categories is the 
analysis of teacher influence. 

For two observers the acceptable inter-rater reliability is .85, 
but for an individual observer the satisfactory level is at "that 
level which produces errors in observation which are very small com- 
pared with the differences among data being compared" (Manual, 1966, 
Deli 9e) vs 

Scoring. The number of the category in each variable (TB, CI) 
exhibited by the teacher at every three-second period was recorded and 
summed across all items. The total score on each category was then 
rated on a four point Likert scale. The total sum scored for all the 
categories on the TB or CI constituted the teacher's final score on 
the variable. The minimum score on the Teaching Behaviour was 12 and 
the maximum 48, while the minimum score for the Classroom Interaction 


was 10 and the maximum 10. 


Test Administration 

An advanced letter was sent in September 1978 to the District 
Education Officer in charge of the district schools, with copies to 
each of the seven participating schools, to obtain permission to use 
the schools for the research (see Appendix XV). Then the research was 
carried out between the middle of November and the third week of 
December 1978. First, the experimenter inventoried the four selected 


schools (see Appendices XI-XIV) and established rapport with the study 
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classes (grades 5 and 6). The experimenter watched ana interacted 
with children-at work and at playoand taught one vernacular lesson 
in each class prior to the testing date. Through these informal and 
formal contacts the researcher became acquainted with the subjects. 

Half of the unschooled subjects knew the experimenter since he 
comes from the same town with them and used to spend most of his vaca- 
tion time there before coming to Canada. Coming from the same town, 
subjects had also had informal interaction with him in one way or 
another. 

The other unschooled subjects from the neighbouring town were 
also known to the experimenter. Through games activities and seasonal 
cultural festivities, there is always frequent movement of people 
between the two towns. In addition to informal contact, the researcher 
planned formal interaction with them through individual home visits. 

Demographic Data Questionnaire. The researcher visited the 
schools and the towns prior to the data collection on the school 
environment and administered the questionnaire individually to each 
subject either at the schools' offices (i.e., school samples) or in 
a private room (i.e., unschooled sample). Each subject's responses 
were recorded on the blank columns provided on the forms and scored 
later in accordance with the scoring criteria stated. 

Revert ot SES Questionnaire. Twenty-five children were randomly 
chosen from each of the samples (GS, PS, US). Both parents of these 
subjects were interviewed in the evenings at home with a set of ques- 
tionnaire (see Appendix VIII). The responses given by the parents 


were recorded on the questionnaire sheets. This was later scored using 
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the scoring scheme indicated in Appendix IX. The total score for 
both parents represented the SES score for each subject's parental 
background score. 

School Environment Observation. The experimenter sat in the 
classroom behind the students in a position to see and hear the 
teacher. At the end of every three-second period, the category 
which best represented the communication event was noted. Each 
teacher was observed in two lessons and the scores averaged for each 
of the categories. The average scores were then rated on a four- 
point scale as shown in Appendix X. The total score on the categories 
for the variable formed the teacher's final score. 

Testing Place (AOR VC, LVR). Normally, one of the teachers' 
rooms would have been used for the experiment. However, to most 
school children in the area under study, the teacher is considered 
an authority figure and anything that has close connection with him 
or her is reminiscent of this authority. This feeling could restrict 
the children's behaviour. By the same token, taking the unschooled 
subjects to the school premises was considered unsuitable since the 
setting would be novel to them. An unschooled child's conception of 
a school premise is, indeed, different. It symbolizes a disciplined 
environment which has specialized behavioural expectations and this 
could affect his or her performance. 

After careful consideration, three different places were 
selected for test administration. The schooled subjects were tested 
in their schools! offices without the presence of any of their 


teachers. For the sake of convenience, the unschooled subjects from 
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the researcher's town were tested in his own room while that of those 
from the neighbouring town was done in a private room. In all testing 
situations attempts were made to ensure that the atmosphere was free 
from possible distractions (e.g., noise, other attention-demanding 
stimuli). 

Test I (Abstract Classification). Subjects were individually 
tested by the experimenter in two sessions. In each test, the subject 
was allowed sufficient time until he made a choice (i.e., tests I-IV). 

On entering the testing room, subject was offered a chair near 
a table 2' x 3' where the experimenter was seated. The researcher 
thereafter greeted the subject and asked for his name. This was reci- 
procated by the experimenter who then introduced himself to subject.. 
Next, the experimenter explained what the subject was expected to do 
by giving the following instructions: 

I'm going to show you three sets of pictures of some 
objects. For every set I display on this table, I want 
you to show me the different ways they go together in 
some way. I'll ask you the reasons for your choices 
later. Tell-me when you finish all your selections.* 

After this, the researcher displayed the first set of three 
pictures, as set out in Appendix I, in front of the subject on the 
table with the following comments again: 


These are the pictures. Show me now the different ways 
they go together in some way. 


Subject's task was to point to the three possible combinations 
of the pictures in set I that shared a common critical attribute in 


¥A11 instructions were given in the vernacular, Assin. They 
are reproduced here as direct literal translations. 
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some way (i.e., yellow, round, and to eat). 

When subject indicated that he had exhausted his choices, all 
set I items were removed from his sight. An interval of two minutes 
was allowed to elapse after each set during which the experimenter 
engaged the subject in a friendly conversation. The purpose was to 
minimize carried-over effects between sets. 

After the break, set 2 pictures were placed in front of subject 
as before. The placement of the cards on the table was systematically 
alternated so that no one attribute was sonletertie placed in one 
position throughout the three trials (see Appendix I). The experimen- 
ter then repeated the instruction: 


Here is another set of pictures. Show me those that 
go together in some way. 


When subject finished all his selections for set 2, the same 
procedure was followed as before during the display of set 3. Sub- 
ject's correct Lis a were scored 1, 2 or 3 when colour, shape or 
function formed the basis of classification (Appendix VI). 

Test II (Verbal Classification). At the conclusion of all the 
abstract classification tasks, experimenter allowed subject three 
minutes to relax. When the testing resumed, experimenter went back 
to set I and re-grouped all the subject's classificatory choices 
made previously one at a time. On each occasion, the experimenter 
probed the subject's reasons for classification using the following 


protocol: 


You showed me that these two pictures go together in 
some way. Why do you think they go together? 


The correct verbalization responses for colour, shape and 


function were scored in the order: 1, 2, and 3 (Appendix VI). The 
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same process was repeated for sets 2 and 3 of subject's classifica- 
tory responses. 

When the researcher finished probing all of subject's classified 
items, the subject was encouraged to search for further strategies to 
classify those in the set left out unclassified with the question 
below: 


Can you show me now any other ways the pictures go 
together in some way? 


An interval of three minutes break was given the subject again 
before the verbal reasoning test commenced. 

Test [iT (Logical Verbal Reasoning). After the short break, the 
experimenter introduced the syllogistic ee with the following 
iustructions to the subject: 


I have six questions which I want to ask you. Think, 
and tell me your mind about them. 


The experimenter then asked subject ileeeas reasoning problems 
(Appendix II) one after the other and scored his accurate responses 
with 1 mark each (Appendix VI). 

Test IV (Abstract Ability). Before opening the RPM booklet 
(1938) for the individual testing during the second testing session, 
experimenter said to subject: 

I'm going to show you 60 different drawings. Each 


has a part taken out. For each drawing, I want you 
to show me the right part which fits in to complete 


aie 
Experimenter then opened the booklet at the first Lllustration, 
A.I., and gave the following directions: 


Look at this (pointing to the upper figures: J16' e's 
drawing with a part taken out. Each of these below 
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(pointing to each in turn) is the right part that fits 
into the drawing. They do not all complete it. For 
instance, number 1, 2 and 3 are wrong because each does 
not agree with the drawing but number 6 is nearly right. 
Which is the right one then? 


When subject finished A.1., experimenter turned to illustration 
A.2., and repeated: 
They are simple at the beginning and get harder as 
you go on. If you pay attention to the way you found 
the easy ones, the latter ones will be less difficult 
for you. Just point to the piece which completes the 
drawing. Now carry on at your own pace. You can have 
as much time as you like. There is no need to hurry. 
Remember each:time only one is quite right. 
As subject worked through the booklet all by himself, experi- 
menter recorded the number of the piece pointed to in each test on 


the appropriate scoring sheet (Appendix XVI). He also ensured that 


the pages were turned over one at a time. 


CHAPTER IV 


RESULTS OF THE STUDY 


The results will be discussed in the following order: 
(I) Background factors, 
(II) Main dependent variables, 
(III) Pattern of first choices on abstract classification 
and verbal classification, and 
(IV) Effects of abstract ability, verbal classification and 


schooling on logical verbal reasoning. 


(I) Background Factors 

The Demographic Data (DD), the Abstract Ability (AA) and the 
parents' SES were subjected to One-Way Anovas to test the hypothesis 
of equality among the groups. The three samples were not significantly 
different in terms of the Abstract Ability or the parents' SES back- 
ground. They were, however, significantly different with respect to 
the students! demographic background (see Table I). Specifically, 
the poor school and the unschooled samples were similar, and were 
both significantly different from the good school sample. The results 
indicate that the good school subjects had a greater number of learning 
facilities (e.g., books, and study tables) provided for them (see 
Table II). 
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TABLE I 
SAMPLE DISTRIBUTION BY SEX AND DESCRIPTIVE 
STATISTICS ON SUBJECTS' DEMO DATA (DD), 


ABSTRACT ABILITY (AA) AND PARENTS' BACKGROUND (SES) 


VARIABLE 
20 20 20 
20 20 20 


DEMO DATA (DD) 


ayer ,) 


= 4O for each group 
= 25 for each group 
TES). = UU 
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SCHEFFE MULTIPLE COMPARISON OF 


DEMOGRAPHIC DATA (DD) MEANS 
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The results of investigation of the "quality" of the school 
environment are presented in Table III. The poor schools (PS) and 
the good schools (GS) were compared on two variables: Teaching 
Behaviour (TB), and Classroom Interaction (CI). For both variables, 
the good schools exhibited significantly greater amounts of the 
characteristic under investigation, therefore, rejecting the hypo- 
thesis that the two types of schools would have similar school en- 
vironments. These results indicate that the teachers in the good 
schools used greater amounts of verbal interaction and teaching 
behaviour which provided opportunities for children to generalize, 
analyse, synthesize and search for contrasts in their school learning 


experiences. 
TABLE III 
T-TESTS ON POOR SCHOOL (PS) AND GOOD SCHOOL (GS) 


SAMPLES' SCHOOL ENVIRONMENT 


VARIABLE 


TEACHING 
BEHAVIOUR 
(TB) 


CLASSROOM 
INTERACTION 
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(II) Main Dependent Variables 

The major questions posited at the beginning of this study 
were: would there be any interaction effects between sex of subjects 
and the three types of educational experience (GS, PS, US) on the 
abstract classification and the verbal problems? Would GS subjects' 
abstract classification, verbal classification and logical verbal 
reasoning scores be significantly superior to either PS or US 
samples AC, VC and LVR scores? Would PS and US samples' mean scores 
on the three criterion variables be the same? These questions were 
put forth in hypotheses 1-4 in Chapter II. 

The means and standard deviations for each of the dependent 
variables: Abstract Classification (AC), Verbal Classification (VC) 
and Logical Verbal Reasoning (LVR) are presented in Table IV. Table 


V presents a test of additivity to assess the interaction hypothesis. 


TABLE IV 
DEPENDENT VARIABLE MEANS AND 


STANDARD DEVIATIONS BY SCHOOL TYPE 


VARIABLE 


ABSTRACT 
CLASSIFICATION 
(AC) 


VERBAL 
CLASSIFICATION 
(VC) 


LOGICAL VERBAL 
REASONING (LVR) 
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Table VI also shows the results of Two-Way Anova (ANOVA) carried out 
for each dependent variable using sex (male, female) and type of 
school (Good School [GS], Poor School [PS], Unschoolea [US]) as the 
independent variables. 

According to Table V, hypothesis 1 can be rejected since there 
was no interaction between sex and school. Table VI shows that hypo- 
theses 2, 3 and 4 can be rejected at the 0.000 level. In addition to 
a general analysis of hypotheses 2-4, specific comparisons were planned 
to investigate the differences among the three types of schools on 
each of the dependent variables. These planned comparisons (Dunn's 
procedure) were to be carried out (a) between school types if no main 


effect for sex existed, or (b) between sexes within school type if a 


TABLE V 
TEST FOR ADDITIVITY (SEX BY SCHOOL TYPE) FOR 


THE THREE DEPENDENT VARIABLES 


i 

| 

VARIABLE SOURCE DF MS F P 
‘ ———— 


ABSTRACT Sex by | 

CLASSIFICATION School Type 2 8.953 Bre5 458 
(AC) Error Tae 11. HOO 

VERBAL Sex by 

CLASSIFICATION School Type 2 3.672 Ok .611 
(VC) Error pe 7.428 

LOGICAL VERBAL Sex by 

REASONING School Type 2 2100 177 alow 
(LVR) Error tt 1.209 
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main effect for sex was found. As indicated in Table VI, no main ef- 
fect for sex was found for verbal classification and logical verbal 
reasoning. Therefore, comparisons between schools were carried out. 
However, there was a main effect for abstract classification, there- 


fore, comparisons between the sexes within school type were carried out. 


TABLE VI 


TWO-WAY ANOVAS FOR THE THREE DEPENDENT VARIABLES 


VARIABLE 
ABSTRACT Sex 
CLASSIFICATION School Type 
(AC) Error 
VERBAL Sex ey 9.075 Leas .269 
CLASSIFICATION School Type 2 TUG. 575 > LOL eo7 .000** 
(VC) Error 16 deel oc) 
LOGICAL VERBAL Sex i 3 O15 3.001 .086 
REASONING School Type 2 17.200 14.046 .O00** 
(LVR) Error 116 tele 
to <is02 ¥¥p < 000 


The results of the AC sex difference analysis indicated that the 
males and females were not different within the good school group while 
they were different within both the poor schooled and unschooled groups 
(see Table VII and Figure 1). Boys performed at a significantly 
higher level than girls on the abstract classification variable in 
both the unschooled and poor schooled groups. This trend did not hold 


if both sexes received a good schooling experience. Thus, it appears 
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that the traditional sex-role socialization which presumably accounts 
for the poor schooled or unschooled sex difference (Kiminyo, 1973; 
Nwigwe, 1978) can be counteracted by a good school programme which 


enables girls to perform as well as boys on the abstract classification. 


TABLE VII 


DUNN'S” COMPARISON OF SEX MEANS WITHIN 


A, Les 
GROUPS FOR ABSTRACT CLASSIFICATION (hey fulhs Abe é T,) 
“ ii 
Tals eae es ede = / L6sG0F\ —= © teas 
1" 
pe oa yl) 8 Ses. fF Bee: Vs ea 
“ 


a. Dunn's critical value = 1.83 Fy Ses 


Since no sex main effects were found for verbal classification 
and logical verbal reasoning (see Table VI), planned comparisons 
(Dunn's procedure) were carried out on the means for the three school 
types. As can be seen on Tables VIII and IX for both verbal classifi- 
cation and logical verbal reasoning, the good school sample scored 
significantly higher than either the poor schooled or unschooled 
children while the latter groups did not differ. These results re- 
confirm the rejection of hypotheses @, 3, and 4 and provide specific 
evidence as to how the school types are different with respect to 


three measures of cognitive functioning. 
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Figure 1. Sex Main Effects on Abstract Classification (AC) 
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TABLE VIII 


DUNN'S COMPARISON OF SCHOOL TYPE MEANS 


FOR VERBAL CLASSIFICATION (VC) 


GROUPS 


a2 Dunn Ss veritical vedue =. 148 Hp oe 05 


TABLE IX 
DUNN'S” COMPARISON OF SCHOOL TYPE MEANS 


FOR LOGICAL VERBAL REASONING (LVR) 


a. Dunn's critical value = .6 aes wee) 


(III) Pattern of First Choices on AC, VC and Errors 
In addition to the above analyses of differences between the 
three types of schooling experiences, an analysis was carried out to 


determine if the subjects in the different schooling situations 
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exhibited a different pattern of first choices (colour, shape, func- 
tion) for the type of classification used during the classification 
task. Table X presents the results of a Chi-square analysis of those 
first choice patterns based on the choices of colour, shape or func- 
tion as the primary classification scheme. Table X also presents the 
results of types of verbal justification for these abstract classifi- 
cation and for the errors committed by the children when they gave an 
incorrect verbalization of a particular type of classification per- 
formed. The children's inability to adequately verbalize a classifi- 
cation was considered to be indicative of lower levels of cognitive 
functioning (Ginsburg & Opper, 1978; Piaget, 1974; Jensen, 1966). 
Table X indicates that a significant difference existed among 
the samples' first choice patterns on the abstract classification (AC), 
with the poor school me the good school samples selecting colour and 
function while the unschooled sample selected mainly shape. The 
Chi-square result of the choice patterns on the VC based on the three 
criterial attributes (i.e., colour, shape, function) showed no differ- 
ence. However, when the error responses on the verbal classification 
(vC) first choices were analysed, there were significant differences 
between the school types on the VC first choice errors. The results 
identify the good school sample as being the most accurate on their 
verbalization of the AC first choices, with the poor school less 


accurate and the unschooled the least accurate. 
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CHI-SQUARE TESTS FOR DIFFERENT PATTERNS OF FIRST 
CHOICES FOR THREE SCHOOL TYPES ON ABSTRACT CLASSIFICATION 


(AC), VERBAL CLASSIFICATION (VC) AND FOR FRRORS ON VC 


TYPE OF INSTRUMENT 


farst choices on AC 
Hirer. choLees on VC 
Eeroers on VC 
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Summary 


The evidence suggests that the type of schooling definitely in- 
fluences a child's cognitive functioning. Good schooling provides a 
facilitative effect on children's operational classification and 
verbalization. A possible reason for the good schooled children's 
improved performance is that the good schools provide greater amounts 
or verbal interaction and analytical experiences. On the contrary, a 
poor school expositional experience and the traditional socialization 
concrete experience (Bruner, 1966; Cole & Scribner, 1974) are not dif- 
ferent in their effects on Abstract Classification (AC) or Verbaliza- 
tion ability. While it appears that these latter two experiences (PS, 
US) influence the abstract classificatory behaviour of boys more than 
girls, neither affect children's functioning to the same extent as 
good schooling. It would, therefore, seem that a certain quality of 
verbal interaction is necessary to facilitate the growth of the logic 


which underlies the abstract classificatory skills of Piaget's concrete 
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Te 
operational stage of intellectual development (Bruner, 1975; Ausubel, 


1968; Schmidt, 1973). 


(IV) Effects of Abstract Ability, VC and Schooling on LVR 


One final hypothesis remains to be reported. 

Hypothesis 5. The percentage of variance on logical verbal 
reasoning (LVR) accounted for by schooling (Sch) would be greater than 
the percentage of variance on LVR scores accounted for by subjects' 
abstract ability (AA). 

Results. A Step-wise Multiple Regression analysis was used to 
test this hypothesis. The results are presented in Tables XI and XII. 

The hypothesis can be rejected since the percentage of variance 
in logical verbal reasoning accounted for by school type is 18.70%, 
while the percentage of variance accounted for by abstract ability 
alone is only 0.08%. It is interesting to note that verbal classifi- 
cation (VC) alone also accounts for 20.04% of the variance in logical 
verbal reasoning. This was not unexpected because schooling and ver- 
bal classification are strongly correlated (r = 0.74, Table ae 
Therefore, it would seem reasonable to suspect that when verbal 
classification is paired with schooling, an experience which is verbal 
in nature, the variance accounted for by schooling is masked by verbal 
classification because of the overlap between the variables. Percen- 
tages of variance increased only to 22.28% as compared to 18.70% and 


20.04% when variables are considered separately (see Table XII). 


TABLE XI 
CORRELATION BETWEEN THE DIFFERENT VARIABLES OF TYPE 
OF SCHOOLING (SCH), VERBAL CLASSIFICATION Cay. 
ABSTRACT ABILITY (AA) AND LOGICAL VERBAL 


REASONING (LVR) 


VARIABLES SCH vc AA LVR 

SCH 1.00 4 OT 03 

ie 1.00 17 45 

AA 1.00 -.03 

LVR 100 
TABLE XII 


STEP-WISE MULTIPLE REGRESSION: LOGICAL VERBAL 
REASONING (LVR) BY ABSTRACT ABILITY (AA), VERBAL 


CLASSIFICATION (VC) AND SCHOOLING (SCH) 


PERCENTAGE OF VARIANCE 


VARIABLES 


AA alone 


VC alone 20.04% 
SCH alone 18.70* 
AA plus VC 21 hoe 
MA plus SCH i i 
VC plus SCH eel i 
AA plus VC plus SCH noe 


th 0, p < 2000 


Post hoc analyses were carried out using subjects’ background 


data (Sch, DD and parents' SES) to predict the dependent variables 
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(AC, VC, LVR) to make sure that the Significant DD finding was not the 
cause of the differences in the dependent variable results, but rather 
was the result of the school differences influencing both the students' 
home learning environment and their operational performance on the 
criterion variables. The results of the correlations and the step-wise 
multiple regression analyses are presented in Tables XIII-XVI. 
As can be seen from Tables XIV-XVI, whereas schooling predicts 42.42% 
of the variance on AC, 46.27% of the variance on VC and 22.99% of the 
variance on LVR, DD and the parents' SES account for just 6.06% of the 
variance on AC, 3.09% on VC and 4.69% on LVR. Schooling, thus, acts 
as the largest single predictor, contributing the greatest proportion 


of the variances accounted for on the dependent variables (ACO VCP VR. 


TABLE XLII 
CORRELATIONS BETWEEN THE VARIABLES: SCHOOLING (SCH), 
ABSTRACT CLASSIFICATION (AC), VERBAL CLASSIFICATION 
(vc), LOGICAL VERBAL REASONING (LVR), STUDENTS' DEMO- 


GRAPHIC DATA (DD) AND PARENTS' SES (SES) 


VARIABLES 
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TABLE XIV 
STEP-WISE MULTIPLE REGRESSION: ABSTRACT CLASSIFICATION 


(AC) BY SCHOOLING (SCH), DEMOGRAPHIC DATA (DD) AND SES 


VARTABLES PERCENTAGE OF VARIANCE 


SCH alone 

SES alone 

DD alone 

SCH plus SES 

SCH plus DD 

SES plus DD 

SCH plus SES plus DD 


odgl ae aamer be) ¥p < .000 


TABLE XV 
STEP-WISE MULTIPLE REGRESSION: VERBAL CLASSIFICATION 


(VC) BY SCHOOLING (SCH), DEMOGRAPHIC DATA (DD) AND SES 


VARIABLES PERCENTAGE OF VARIANCE 


SCH alone 
DD alone 


SES alone 

SCH plus SES 

Sci plus. DD 

SES plus DD 

SCH plus SES plus DD 
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TABLE XVI 


STEP-WISE MULTIPLE REGRESSION: LOGICAL VERBAL 


REASONING (LVR) BY SCHOOLING (SCH), DEMOGRAPHIC 


DATA (DD) AND SES 


VARIABLES PERCENTAGE OF VARIANCE 

SCH alone 22 .99%* 

SES alone 4.59% 
| DD alone 0.12% 
Peochsplus obs 25.98%* | 

SCH plus DD 24 .45%% | 

SES plus DD 69% | 

SCH plus SES plus DD 27.40% 


%p < .000 


In summary, the data obtained indicate that the differences in 
scores on the criterion variables (AC, VC, LVR) could be accounted for 
by schooling experiences. The abstract ability (AA), demographic 
data (DD) and SES of subjects appear to have had a negligible effect 
with respect to either the operational performance or the verbaliza- 


tion behaviour of the subjects in this study. 
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CHAPTER V 


DISCUSSION AND IMPLICATIONS 


Background Data 


The educational background of the samples provides the most 
interesting piece of information. Observational data (see Appendix X) 
about the two school types were collected and eee for quality school 
environment with respect to the teachers' Teaching Behaviour (TB) and 
Classroom Interaction (CI). Characteristics observed under TB in- 
cluded the teachers' question patterns, the degree of their helpful- 
ness in class (i.e., use of demonstrations, practical materials) and 
the centre of the teaching focus (i.e., child-centred or teacher- 
centred). In addition, the response-initiation pattern of the 
teachers' verbal interaction with pupils regarding the use of praise, 
encouragement, acceptance of students' feelings and the development 
of pupils' ideas were examined. The Classroom Interaction investigated 
the teachers! initiated interaction patterns (ite. p becturingslsiving 
directions, criticising, students' teacher-stimulated verbal response 
and self-initiated talk by students). On both variables (TB, CI), the 
results showed the good schools to be significantly (pve Ol edits 
ferent from the poor schools. The poor schools made frequent use of 


elliptical questions of the "yes" and "no" type or those which demanded 


é : : " Sas 1t : i 1 essional 
Simple affirmation such as yes sir. Considering the professio 
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background of teachers (75% untrained) in this type of schools 


(appendices XI and XII) it may be that they were more comfortable in 
the use of low level patterns than those which demanded the use of 
higher level cognitive processes. The child's role in the learning 
process was one of passivity and unquestionable acceptance of the 
teacher's ideas with little room for the transformation of the facts 
being taught. On the other hand, good school teachers rarely resorted 
to the use of lower order question patterns. Questions addressed to 
the class generally took the form of: "How would you do so and so if 
you were in that situation." Or, "What differences do you think 
exist between this and that?" These patterns required inferences and 
evaluation of facts by children and frequently resulted in the active 
verbal involvement in class lessons. 

The effective use of such question patterns by the trained staff 
of the good schools (92%) was no surprise. From student-teachers' 
practical teaching, Ghanaian Teachers' Training Colleges make deli- 
berate attempts to discourage the habit of asking elliptical or lower 
forms of questions in class. Thus, having received some training in 
effective use of higher question patterns, the trained teachers in 
the good schools had some model to apply which the poor schools' 
pupil teachers did not have. The poor school teachers, however, seemed 
to rely primarily on their common sense, and cultural background 
when asking questions. This cultural experience usually did not seem 
to demand higher level verbal interactions between unschooled children 
and adults. For example, unobtrusive informal observations indicated 


that the types of common verbal communication between adults and 
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children deal with mainly concrete and practical life situations such 
as sending children on errands to make purchases, asking the child to 
perform some duties or the child asking for something from the adult 
(Bruner, 1965; Greenfield, Reich & Olver, 1966; Scribner & Cole, 1973). 
In all other interactions, the child's duty was simply to obey and to 
affirm what he or she was being told by the adult with as little 
interruption and questioning as possible. Children's involvement in 
adult conversations, therefore, were quite uncommon and a child who 
frequently participated in adult conversations or questioned an 
adult's statement was branded as being disrespectful regardless of the 
rationale in the child's expressed thought. 

This kind of adult-child verbal interaction in the Akan culture 
gives real meaning to the expression: "Children are seen but not 
heard," and restricts a great deal of verbal expression and abstrac- 
tion in the child. Consequently, teachers in the lower grades, who 
attempted to encourage the child's free verbal expression, found it 
difficult to overcome the traditional restricted child-language 
behaviour as exemplified by the following remarks: 


If you ask them [children] anything they don't respond, 
they only look at your face. 


The important thing about this low status accorded to adult-child 
verbal behaviour in the culture was the poor school teachers’ use of 
wieier verbal interactions with their pupils. Consequently, vhis 
may be the reason why the verbal learning modes of poor schooled and 
unschooled subjects were identical and produced the same level of 


verbal responses from the students on the cognitive tasks. 
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Two more distinguishing features between the poor schools and 
the good schools which became apparent in the study were the manner 
in which teaching directions were given to class and the teachers’ 
rapport with the pupils. Directions given to the children in the poor 
schools generally were imprecise and often resulted in class confusion. 
On the contrary, teaching directions in the good schools seemed 
thorough and fewer disciplinary problems were encountered as a result. 
Additionally, the teachers in the good schools provided supportive 
interaction to their students by means such as praising effort or 
encouraging pupils to "talk their ideas out." This latter method of 
encouraging children to "talk out their ideas" appeared particularly 
facilitative in counteracting the traditional adult-child verbal 
interactive behaviour. Consequently, children in good schools were 
more verbally involved in class lessons than those in the poor schools. 

Perhaps a major reason for the different quality levels of 
Classroom Interaction and Teaching Behaviour in the two school types 
(PS, GS) can be attributed to the quality of staffing in the schools 
(see Pe veraedea XI-XIV). Not only were the good schools better 
equipped with textbooks and materials but were also well staffed with 
trained teachers (92%) many of whom had obtained passes in the General 
Certificate of Education (27%), (G.C.E.--a university entry qualifica-_ 
tion) at either the Ordinary level or the Advanced level beyond the 
Mesenere™ “al (ceptiticate level (Appendices ‘XIII and'XIV)\" “In con= 
trast, only 25% of the poor school teachers were trained: “The -puliter 


the staff, 75%, were untrained and had only the Middle School Leaving 


Certificate (M.S.L.C.), (Appendices XI and XII). 
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The demographic data obtained on the parents and the students 
provide some interesting insights into the schooling results obtained. 
The parents were mostly subsistence farmers or petty traders in the 
low income category (i.e., below ¢2,500 = $1,600), (see Appendix VI) 
with virtually no formal education. The few who had received some 
formal education, had not completed the Middle School level. The 
assistance these parents provided their children was indirectly re- 
lated to their education and consisted of such things as clothing and 
food which are the natural responsibilities of a parent. Nevertheless, 
most parents expressed the desire to assist their children to a 
greater extent whenever they could do so. 

An interesting aspect of the parents' data was the different 
aspirations they held for their male and female children. Whereas 
boys were expected to become fitting mechanics, drivers, tailors and, 
in a few cases, continue their education beyond the Middle School 
level, girls were never encouraged in this direction. The common ex- 
pectation held for daughters was for them to become petty traders 
(i.e., open-market trading) or seamstresses, even if they achieved 
high grades at school. One reason for this different expectation 
for girls is that traditionally, female education is looked upon with 
some suspicion. It is regarded as an unsafe and unprofitable invest- 
ment. Additionally, the higher the level of a girl's education the 
more difficult it becomes for her to get married. Therefore, parents 


are usually not prepared to spend their limited resources on the edu- 


cation of daughters who, after all, might findwt ditfiie wits oeiete) 


their traditional sex roles in society. These factors could explain 


the AC sex effect reported in Tables VI and ViE. 
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An intriguing finding with regard to the descriptive data about 
subjects was that the good school and the poor school children's demo- 
graphic data (DD) were significantly different (P= atee69 Uepeeres00, 
Table I) despite the similarity of their parental background. The 
DD items looked at factors such as the number of books, whether the 
family had a radio, newspaper, record player or if a study table was 
made available to the children and the number of educated siblings in 
the family. On all these items, the poor school and the unschooled 
samples did not differ. However, the good school sample proved to be 
the privileged group with respect to the availability of most of the 
items. One reason for this was that although the government's freely 
supplied textbooks were restricted to school use only the good school 
teachers, using their initiative, loaned some of their school text- 
books to their students to take home. An idea which the poor school 
teachers had never contemplated, despite the lack of books in the 
children's homes. Furthermore, most of the good school children had 
improvised their parents' dinner table as study tables. The good 
school sample made better use of the facilities provided for them. 

It would seem, therefore, that the good school experience and 
atmosphere which broadens children's mental horizons and enhances 
abstract thought, also raises the morale and innovativeness of the 
teachers who teach in the schools and increases the use of home faci- 
lities by the students who attend them. In contrast, the teachers in 


the poor schools appear to develop apathy towards their work. A 


vicious cycle, thus, is created, whereby attendance at a good school 


motivates both teacher and child to be resourceful and to do all they 
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possibly can within their limited resources to establish a conducive 


learning environment. On the converse, attendance at a poor school 


affects teacher and child alike, inhibits self-reliance, innovative- 
ness and resourcefulness, all of which adversely affect school learn- 
ing. On the basis of these observations, it can be said that the 
superior performance of the good school sample over the unschooled 
and poor schooled groups on all the dependent measures (Table III) 
could be partially explained in terms of the professional skills 


possessed by the good school teachers and in part to the teachers’ 


raised morale which tended to reinforce their efforts. 


Classification Data 


The hypothesized relationship between GS, PS and US samples on 
the main dependent variables (AC, VC, LVR) were all supported. The 
mean scores of the GS sample on all the three variables were signifi- 
eantly (p < .000) higher (Table IV) than either the PS or the US group. 
The Unschooled and the Poor schooled samples did not significantly 
differ (Tables VII, VIII and IX). Apparently, the good school's 
verbal interaction (see school environment results) which provided 
children supportive interaction and greater opportunities to think in 
relational terms and to draw inferences, encouraged in children to 
look beyond the sensory data (Luria, 1971; Vygotsky, 1962) and to 
Bbetract-the criterialsattributes of their’ classificatory items. 
Children in this good school group made more sorts than any other 


group on the AC test (Table IV). Neither the type of training poor 
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school children received, training, which encouraged low level ana- 
lytical thought and mere affirmation of facts, nor the traditional 
informal training, which discouraged productive adult-child verbal 
interaction resulted in a search for the higher level relational 
concept linking the stimulus items. Consequently, most items classi- 
fied by these unschooled and poor schooled children were based either 
on the obvious nature of the attribute (e.g., colour) or the famili- 
arity of the experience (e.g., shirt and sandals). What was not 
obvious, practical or familiar to them could not be immediately per- 
ceived as going together in some way. Hence, after the first sorting 
attempt, these PS and US children resorted to gazing away from the 
stimulus items with the result that they failed to think or reflect on 
the stimulus tasks and to see any more relationships that existed. 
For example, children in both samples (PS, US) frequently made one 
sorting response on each of the AC sets and then concluded: "That is 
peti have’ finisheds"sors"That-is ald 1 cam, dos! 

However, the greatest difference among the samples was observed 
in the verbal rationale the children gave for their AC sorted opera- 
tions. The good schooled children were able to provide accurate and 
appropriate verbal description for the AC criterial attribute with a 
considerable degree of precision. The other children, however, fre- 
quently resorted to irrelevant circuitous descriptions (Price-William, 
e662 with “ery littlecdecuracyyoE. g./ 


iat ‘conto: dastenstor Uhe guitarist and I am wearing my 
sandals, I can give my sandals to the guitarist and, in 
turn, ask for the guitar to play some. 


xs 


me | 
on 
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This implies that the most serious handicaps of the unschooled sub- 
jects were the lack of an ability to systematically verbalize their 
sorted stimulus items and a difficulty with being able to decentre from 
their traditional known experience and focus on the items displayed 
before them. The important aspect of these findings is that the 
superiority of the good school sample points to the underlying factors 
which make the good school experience facilitative of children's cog- 
nitive growth. Verbal interaction between teacher and pupil in a good 
school is at a higher level of abstraction. Questions asked are mainly 
open-ended and call for inferences and evaluation of facts. Teachers 
also provide supportive interaction to their pupils by praising effort 
and encouraging them to talk their ideas out which results in their 
active verbal communication in class. The cumulative effect of these 
different teaching behaviours is that the quality of the good school 
experience encouraged in children the habit of looking beyond the facts 
(Bruner, 1975) and promoted concrete abstract thought. It is perhaps 
the lack of these experiences in verbal communication skills which 
make both the poor schooled and unschooled samples' verbal behaviours 
identical and significantly different from the good school group (see 
Table III). The AC, VC and LVR results confirm the findings of 
Serpell (1969) who found that children who attended certain elite 
schools in Zambia, regardless of their age, significantly sorted on a 
functional level and verbalized more of their AC operations. Addi- 
tionally, the proposition made by Cole and Scribner (1974) and by 
Suchman (1966) regarding the possible effect of quality schooling 


experience on children's cognitive skills are supported by the present 


study. 
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Another interesting finding of this study was on the first choice 
patterns of the samples on the AC and the VC variables. Despite the 
observed superiority of the good school sample over the poor schooled 
or unschooled groups on all the measures, the poor schooled and the 
unschooled children showed some preference for the "function" and 
"shape" classifications on their first choice AC (Table x)..2 | AtheGen 
the expected result was not in this direction, it would seem logical 
to expect that the poor schooled and the unschooled samples, having 
had direct use of some of these items, were exhibiting pseudo-conceptual 
development. The overall VC response rate indicates the poor schooled 
and the unschooled samples were qualitatively inferior to the good 
school sample, supporting a pseudo-conceptual hypothesis. However, 
the fact that the poor schooled and unschooled subjects did classify 
and verbalize on both functional ahd shape levels even though at a 
minimal level, should be a caution to cross-cultural researchers who 
arbitrarily categorise their experimental subjects into schooled and 
unschooled groups with complete disregard to the nature of the formal 
school experience. Cognitive operational classification may not be an 
Gitibsor nothing affair. Asi sd0me researchers (Kagan & Klein, 1973; 
Tulkin & Konner, 1973) have pointed out, the average child normally 
attains certain levels of conceptual development with some objects in 
his culture, particularly those objects which feature prominently in 
the subject's daily life activities (Price-William, Gordon & 
Ramirez, 1969; Kellaghan, 1968; Okongi, 1971). The unique aspect of 
such differences in types of conceptual development Pe thet Tas 


concrete and specific to the object(s) in question and cannot be 
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extended to other stimulus situations (Inhelder & Piaget, 1964). Thus, 
while the poor school and the unschooleda Subjects appeared to spontane- 
ously classify and verbalize the functional attribute of such pictorial 
items as sandals and a native shirt, which are part of the context in 
terms of the children's experience, they could not extend the same 
level of conceptualization to the other pictorial stimulus items which 
were further removed from their experiential context (see Appendix I). 
Thus, such pseudo-conceptual development exhibited by poor schooled and 
unschooled subjects could be an additional factor which might have 
contributed to the lack of significant differences between schooled and 
unschooled samples in some previous empirical studies (Price-Willian, 
1962; Goodnow, 1962; Goodnow & Bethon, 1967; Irwin & McLaughlin, 1970). 

Support for the position that the school type actually accounted 
for real differences in classification ability, and that poor and un- 
schooled children were engaging in pseudo-classification comes from 
the results comparing abstract ability and logical verbal reasoning. 
The relative contribution of children's Abstract Ability (AA) vis-a-vis 
schooling on verbal reasoning revealed that the AA of subjects contri- 
buted little (R = 0.08%) to logical verbal reasoning. On the other 
hand, schooling accounted for 18.70% of the variance in the children's 
verbal reasoning scores (Table XII). Thus, although children develop 
some form of primitive logical structure, when given a wider experience 
through the good school's verbal interaction they are able to solve 
problems on a more abstract level which in turn sharpens and improves 
the breadth and texture of children's cognitive structures (Bruner, 


1975) beyond those promoted by maturational development. Such an 
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interpretation is supported by the findings of Cole and Scribner (1974) 
who reported that only schooling encourages verbalization of one's 
Sorted operations. Thus, schooling not only had pronounced effects 
on children's communicative skills, but it also Significantly facili- 
tated the cognitive development of children with respect to the cogni- 
tive measures used in this study. 

A final point of discussion concerns the sex interaction effect 
for abstract classification. Boys whether poor schooled or unschooled 
did significantly better than girls on the abstract classification 
tasks. This superiority of males over the female subjects on the 
abstract classification in the samples with informal or poor educational 
experience was no surprise. In a rural community, taboos are quite 
strong. Boys and girls are brought up to differentiate their sex 
roles (Kiminyo, 1973). The traditional sex role for girls is more 
restrictive and less achievement oriented (Nwigwe, 1978) than the type 
of training given to boys (see also discussion of the parents' SES on 
page 82). These sex-role differentiations could be responsible for 
the differences in score between boys and girls in the poor school and 
the unschooled groups on the abstract classification tasks. Interest- 
ingly, with good schooling experience, the sex differences in scores 
completely disappear and girls perform as well as boys. This positive 
good schooling effect on the performance of both sexes, further 
support the statement made earlier that the observed sex difference 
in scores was entirely the result of the different training experiences 
boys and girls receive rather than the result of a set of innate factors. 


Additionally, despite the abstract classification sex differences, girls 
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did not differ significantly from boys on the verbal classification or 
on the logical verbal reasoning problems. The reason for this became 
apparent upon close examination of the Akan cultural life. Girls are 
encouraged to be verbal and more articulate than boys, while at the 
same time receiving lower level achievement aspirations from their 
parents. For instance, it became evident from the parents' data that 
the common aspiration held for their daughters was for them to become 
either petty traders or seamstresses, both of which are considered 
low grade jobs in the Ghana SES classification (Ghana Pop. Census, 
1960). In contrast, boys were expected to become fitting mechanics, 
teachers or go to college in some cases. Though these jobs reserved 
for boys are not the highest in the SES categorization of jobs, they 
constitute the middle level manpower and are much higher than the job 
expectations for girls. Therefore, the encouragement girls receive to 
be verbal and yet not to aspire to a higher level of achievement com- 
pensates for their restricted traditional socialization experience. 


Its effect, however, only brings them to parity with boys on tasks re- 


quiring verbal interaction. 


Implications 


Educational Implications 


The results of the study have a number of implications for 


educational practice in Ghana. 


It is evident that the acquisition of certain basics of con- 


ceptual development such as those embodied in logical reasoning and 
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classificatory logic, are subject to formal educational effects if an 
appropriate learning environment is provided. Since logical classifi- 
cation of concepts is essential for children's intellectual activity, 
it is suggested that teachers should prepare children for their school 
learning activities by helping them to acquire these concepts early in 
their school career at the primary school level. 

The relative weakness of the rural poor school children in 
abstract classification and verbal abilities also leads to the conclu- 
sion that the schools should provide children special training in 
language interaction for communication and for abstraction through the 
use of verbal language. This training, in conjunction with improvised 
concrete local materials, should help children to develop the symbolic 
systems which will enable them to process and organize their experien- 
tial input. 

The professional competence of the staff of poor schools, 75% of 
whom are untrained (see Appendices XII and XIII), should be one of the 
first areas approached to upgrade the rural schools. The teachers' 
training can initially be upgraded through the institution of an 
in-service training programme. Emphasis under such a program should 
be placed in general on the teacher's proficiency in the use of lan- 
guage (see Tables IV, VIII and IX) and in particular on the improve- 
ment of the teacher's use of language to teach verbal skills and con- 
cepts, and to prompt children to spontaneously use language to mediate 
thought (Jensen, 1966). 

Furthermore, the unschooled children's inability to abstract 


and to verbalize at a higher level of conceptualization suggests that 
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much more emphasis should be placed on the use of non-verbal stimuli 


as the media of instruction. The non-verbal stimuli should be used 


at the initial school entry of these rural children and should be 
progressively changed to the use of verbal language to facilitate 
growth in their thinking. Thus, in the early grades of the primary 
school, concepts should be taught through concrete local materials 
which are known and familiar to the children. These should then be 
gradually removed out-of-context through the medium of language expo- 
sition. Such an approach would help to build on the strength these 
unschooled rural children already possess and thereby provide them 
with the confidence necessary for their assimilation into the formal 
school learning environment. 

In the light of the above general suggestions, the following 
specific recommendations can be proposed: 

1. As a long-term measure, the Teachers' Training Colleges must 
expand their intake to train more teachers for the poor schools. How- 
ever, aS a matter of urgency, the existing untrained staff of poor 
schools should be upgraded through intensive in-service training 
programmes. In the teacher's training, whether at college or in-service 
level, stress should be laid on the need: 

a. to teach language skills to facilitate the development of 

children's cognitive structures, 

b. to teach verbal concepts and spontaneous use of language to 

mediate problems, 

c. to encourage in children the habit of thinking in relational 


terms and for looking beyond the sensory data through the 
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practice of making inferences, comparing and contrasting 


materials taught in class, 

d. to encourage verbal communication in class through children's 
active involvement in lessons and the development of children's 
ideas, e.g., asking questions, children's contribution to 
lessons and description of stimulus objects based on their 
mode of learning at the grade level, and, 

e. for teachers to provide supportive interaction through praise 
and encouragement. 

2. Certain basic learning facilities should be provided for the 
child in the home as evidenced in the demographic data (DD) results 
(see Table II and Appendix VII). Teachers could loan a few textbooks 
in the basic subjects to children for home study. Parents could pro- 
vide their children with an improvised study table and some privacy 
or free time in the evenings for study. Occasional visits by teacher 
to the homes of the children and informal discussion with parents of 
the importance of conducive home learning environment for the child 
might also help to improve conditions. 

3. Local materials which are known and familiar to the child 
should be utilized to maximize the child's learning potential. 

4. Finally, new schools should try to meet the criteria of a 
good school as described in this study by being staffed with college 
or in-service-trained teachers who can effectively use verbal lan- 


guage and local materials to interact with pupils. 
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Theoretical Implications 

The results of the study indicate that schooling greatly 
(p < .000) affected the samples’ Abstract Classification, Verbal 
Classification and Logical Verbal Reasoning scores. Abstract Ability 
(AA) had virtually no effect on subjects' scores (see Table XI) nor 
was the Abstract Ability score influenced by schooling factor (see 
Wale I )sSuch>a finding adds more support to the perspective that 
highly developed abstract symbolic representational abilities which 
are essentially verbal abilities, are influenced by good schooling 
experiences. This supports the interactionist view of language 
(Bruner, 1964; Ausubel, 1968; Clark, 1973; Slobin, 1973). Thus, 
Piaget's assertion that the abstract logical classification involved 
in concrete operational thought is acquired mainly through organism- 
environment interaction (Wadsworth, 1977; Flavell, 1964; Inhelder & 
Piaget, 1964), with language playing lesser role in the process is 
questioned. As the data suggest, the kind of verbal exposition of a 
good school's "context-free learning" (Bruner, 1966; Scribner & Cole, 
1973) orients children's thinking to relevant attributes of stimulus 
objects and, thus, provides a rule for processing the input data. 
The children are released from the "overpowerful appearance of visual 
display" (Bruner, 1964, 1975) and operate at a symbolic level of re- 
presentation. Good schooling verbal interaction, therefore, provides 
a handy tool for sophisticated elaboration of children's cognitive 
tasks. Hence, the study supports Bruner (1965, 1975), Seribner and 
Cole (1973), Ausubel (1968), Kendler (1964), Kagan (1966), Jensen 


(1966) and the Soviet psychologists, Luria (1959, 1961, 1971) and 
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Vygotsky (1962), on the relevance of spontaneous verbal mediation for 


facilitating cognitive processes. 


The findings of the study also challenge the position of those 
who assume that a formal school verbal experience per se facilitates 
intellectual growth (Price-William, 1962; Irwin & McLaughlin, 1970; 
Mermelstein & Shulman, 1967). The important thing to note is that 
while a good school experience, which provides greater opportunities 
for verbal interaction at a higher level of symbolization, signifi- 
cantly enhances children's cognitive development, a poor school 
"context-free learning" (Bruner, 1965, 1975; Scribner & Cole, 1973), 
with its heavy stress on affirmation of facts and elliptical question 
patterns, has little effect on the development of children's logical 
classificatory skills. The poor school appears to have the same 
effect the traditional "context-bound" informal education has on 
cognitive growth. Therefore, those studies (Price-William, 1962; 
Goodnow, 1962; Goodnow & Bethon, 1966; Irwin & McLaughlin, 1970) which 
have reported no differences between schooled and unschooled children 
could have done so because of the type of schools selected. Where 
the educational experience was inferior, it approximated the experience 
of the unschooled sample and thereby produced no significant result. 
This type of experience may be what Price-William (1962) indirectly 


t 


alluded to in his study as "a bush school experience.'"’ An experience 


which accounted for the lack of significant difference between his 
schooled and unschooled groups. Hence, the apparent contradictory 
findings in past research studies involving schooled and unschooled 


subjects could be a result of the type of school experience the selec- 


ted school subjects had been involved in. 
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Research Implications 

On the basis of the results of the study, four areas for further 
research may be suggested: 

1. Since there was strong evidence favouring the effect a good 
schooling experience had on students! cognitive classification and 
verbal problem-solving ability, a follow-up study of the poor school 
and the good school children could be undertaken at the Middle school 
and the Secondary school levels to ascertain which type of children 
(GS, PS) progresssively enter the second eycle of education. Such an 
information would be of social importance to Ghanaian educators and 
administrators. 

ew Tovadd: further support torsthis study; the’ pood«school’s 
quality verbal interaction needs to be used experimentally to determine 
if it induces the cognitive changes reported here. 

3. It would be informative and useful to investigate also the 
effect of good schooling on the other phases of cognitive development, 
such as conservation, seriation and causality at the concrete operation 
stage. 

h, A further study using Witkin's (1967) psychological differen- 
tiation model of field dependence/field independence or Kagan, Rosman, 
Day, Albert and Phillips’ (1964) impulsivity and reflectivity concep- 
tual tempo as independent variables might help educators to know the 
individual child's specific cognitive mode for processing information 


and thus allow one to cater for individual differences when applying 


the good school's verbal interaction. 
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Limitations of the Study 

1. One limitation of the study arises from the fact that Flanders' 
(1968) school environment instrument has solely been used in Western 
society where children are encouraged to be highly verbal. On the 
contrary, in an African society, where most children have lower level 
verbal interactions, the instrument may not be as appropriate as when 
used in a Western society. 

e. The second limitation stems from the notion that the logical 
verbal reasoning problems may not truly tap the logic differences 
between the samples. Logical verbal reasoning differences could be 
the result of verbal classification differences and therefore, the 
verbal production the subject chose to display to the researcher was 


the factor which influenced the results. 


Conclusion 

Previous studies merely examined the effects of the formal school 
experience as a global concept on cognitive operational classification. 
The present investigation examined the possible influence that certain 
variable educational experiences (USF PS, GS) might have on children's 
cognitive development as manifested in abstract classificatory and 
verbalization tasks. The novelty of the present study, therefore, is 
inerthe <cxemination of the effects of the different Tevels of the formal 
school experience on cognitive operational functioning. 

The results showed that good schooling significantly (p < .000) 
facilitated children's cognitive growth when compared to either no 


formal schooling or poor schooling (Tables VI-IX). Additionally, the 
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OF 
study revealed that the good school and the poor school types were 


significantly (p < .01) different from each other with respect to 
certain features characteristic of the school learning environment. 

For example, rich analytical verbal interaction, teacher's supportive 
rapport with pupils, and the development of children's ideas through 
open-ended and probing questions were frequently used in a good school 
while they were largely absent in poor schools. These could be the 
facilitating factors which seemed to push children's cognitive develop- 
ment further in the good schools. 

More importantly, the results of the present study help to ex- 
plain the inconsistent findings of past empirical studies. Previous 
investigators and the Harvard Center for Cognitive Studies under 
Bruner, Olver and Greenfield (1966) have assumed that schooling per se 
could bring about significant changes in intellectual growth quite 
superior to those nurtured by the traditional informal learning mode 
(Schmidt & Nzimande, 1970; Scribner & Cole, 1973; Cole, Gay, Glick & 
Sharp, 1971; Ausubel, 1968). Others, echoing purely the Piagetian 
view, have suggested that the effect of the formal school experience 
in abstract classificatory operations is not significantly different 
from those acquired through the traditional socialization (Price-William, 
1962; Irwin & McLaughlin, 1970; Kagan & Klein, 1973; Goodnow, 1962; 
Mermelstein & Shulman, 1967). The present investigation has revealed 
that the true state of affairs lies between these extremes and that 
the lack of significant result in previous empirical studies could be 


due to the type of schools chosen for the research (Serpell, 1969; 


Suchman, 1966; Cole & Scribner, 1974). 
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The results of the study were discussed with respect to Piaget's 
theory of concrete operational thinking (Flavell, 1964; Inhelder & 
Piaget, 1964) and Bruner's (1975) theory of the formal school's 
verbal exposition as a facilitator of concrete abstraction. Specifi- 
cally, the process of logical classification and the function of lan- 
guage in operational thought were examined and their implications in 
cognitive functioning, educational practice, theory and research dis- 
cussed. The obvious social implication of the results is that we may 
be depriving many children in Ghana (71.1%--U.N.O., 1974) of the 
cognitive enrichment necessary to enhance their intellectual growth 
by not providing them adequate good educational experience in the 


early years of their basic education. 
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APPENDIX I 


CLASSIFICATORY ITEMS 


set 1 
Dimension Pictures Critical Attributes 
Colour Clock (Yellow and round.) 
Shape Orange (Round and to eat.) 
Function Banana (Yellow and to eat.) 
Set 2 
Colour Sandal (Wear and shape.) 
Shape Shirt (Wear and red.) 
Function Guitar (Red and shape.) 
Set 3 
Colour Bicycle (Black and ride.) 
Shape Helmet (Shape and black.) 


Function Car (Ride and shape.) 
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Set 1 


Color: yellow 
Shape: round 


Function: to eat 


Set 2 


Color: orange 
Shape: 


Function: to wear 


Set 3 


Color: blue 


Shape: 


Function: to ride $e eee eG 


Figure 5-2. Three picture displays in Wolof classification study, with 
their attributes. Set 1, clock, orange, and banana; Set 2, sandal, 
bubu (Wolof robe), and guitar; Set 3, bicycle, helmet, and car. 


Source: Greenfield, Reich and Olver (1966). 
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APPENDIX II 


VERBAL REASONING PROBLEMS 


In the north of Ghana where it is hot all the year round, the goats 


are tall. "Wa" is a town in the north. Are the goats tall in that 


town or not? Why? 


Kofi resembles your brother. Your brother looks like one of the 
chief's sons. Apart from your brother, who else does Kofi resemble? 


Why? 


Spider and rat always drink together. Rat is at a funeral drinking. 


Is spider also drinking? Why? 


If the gong-gong beater or the linguist drinks "Apeteshi," the 
chief gets annoyed. The gong-gong beater is not drinking "Apeteshi." 


The chief is annoyed. Has the linguist drank "Apeteshi?" Why? 


Kofi Mensa's friend either gave him a chicken or a sheep. Kofi 


Mensa's friend did not give him a chicken. Did he give him a sheep? 


Why? 


Some educated people are wealthy. All wealthy people are boastful. 


Are some educated people boastful? Why? 


APPENDIX III 


ABSTRACT CLASSIFICATION RECORDING SHEET 
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APPENDIX IV 


VERBAL CLASSIFICATION RECORDING SHEET 


suojecs = Number ...-. . 24.0 a» TOD Seore 


meee Or (SCHOO vd «ws. ts os hey a ke Date 


Type of educational experience: [| ] Good school [ ] Poor school 
[ ] informal 

Sex: [ ] male [ ] female 

Educational level [ ] Grade 5 [ ] Grade 6 [ ] not applicable 


ace: | fl years [) | 12 years | || other, specify 
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Colour Funetion 
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SET II 


*Use G (general) or I (itemized) to indicate type of statement. 
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APPENDIX V 


LOGICAL VERBAL REASONING RECORDING SHEET 
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. Educational level [| ] Grade 5 [ ] Grade 6 [ ] not applicable 

. Age: [ ] 11 years [ ] 12 years [ ] other, specify 
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APPENDIX VI 
SCORING SYSTEM FOR ABSTRACT CLASSIFICATION (AC), VERBAL 


CLASSIFICATION (VC) AND LOGICAL VERBAL REASONING (LVR) 


t Classification 
Colour oe 
Shape (2) 
Function (3) 
EI Verbalization 
Correct colour reason (1) 
Correct shape reason (2) 


Correct function reason (3) 


PLT Syllogistic Problems 


Fach correct response ae 
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APPENDIX VII 


DEMOGRAPHIC DATA 


Subject's Identification Number ...... oe eee 


Name of school 


. Total score 


subject's Background 


lez 


3. 


permieer seis Ws TOY, oy as We er te 2S Tribe 


Type of Educational Experience 


ecco Ve! FEN OPW. ee we 5, Age . 
) Place “of (birth 
. Present home town . 


- Number of years lived in present town . 


9. Other places lived 
1 

Cultural Background yes 
EO. Do you have basic textbooks to use at home? 
11. Do you have a small collection of other 

books for use at home? 
12. Do your parents get a daily newspaper? 
13. Do your parents have a radio? 
14. Do your parents have a record player? 
15. Do you have your own private room for 

study at home? 
16. Is there a study table at home? 
17. Do you receive help from any of your 


extended relatives for your education? 
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18. To what degree: 


Hardly ever Moderate Quite substantial 
ali 2) 3 
19. What kind of help is given to you? 
20. Languages spoken other than Assin és 
21. How often do you use it: 
Hardly ever Quite often Most of the time 
1 2 3 
ee. What is your birth order in the family? 
Pow umber ror’ brothers .....-. ° 
24. Number of brothers attending school ; 
Pee MOerPOl 4sisters “.16o d+. ee. 
26. Number of sisters attending school 
Sere veLrOrReCduCGa tions OF SISTETS «6-005 > cele nhs te Mean Mowe 
par me ve s8Ot PeducatiOneer 7UESthers 40... ee ek es la on oe ee 


Seoring 
1. The following questions were scored 1 if answered yes and 0 
if answered no: 10-17, 19, 20 and 24-28. 


2. The remaining questions were scored as follows: 


(i) 18 and 21: Hardly ever Quite often Most of the time 
ue re 5 

(ii) 22 and 23: a. 7 and above b. 4 to 6 sap apse ae 
a 2] 3 


3. Questions 1-9 did not enter into the scoring procedure. The 


total possible score on the DD therefore was 27. 
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APPENDIX VIII 


PARENTS' SES BACKGROUND 


Identification Number 


FATHER 

1: Present occupation 

2. Job experience 

Sever =types- of job. done 

4, Past work done 

5. Present average annual income 

6. Educational level 

{. Membership to club or organization 

8. Aspirations for child's education 

9. Do you help your child with his education? Yes No 


2Oe Woatukind:of help? 


Hitt oowhao degree: 


Hardly ever Moderate Quite substantial 


1 eZ 3 


12. Would you like to be able to help your children more than you 


do? ° ° ° . ° . . . ° . . . . ° ° e 


MOTHER 


13. Present occupation 


14. Job experience 
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15. Other types of work done . 
16. Past work done 
17. Present average annual income 
18. Educational level 
19. Membership to club or organization . 
20. Aspirations for child's education 
21. Do you help your children with their education? Yes No 
22. What kind of help? 
23. To what degree: 
Hardly ever Moderate Quite substantial 
4 2 3 
24. Would you like to be able to help your children more than you 
do? Seto aes Lome St Pep re Mak beta, Ten wily Bet siuatl ly) Ryle eames epee era 
OTHER 
25. Number of children by both mother and father . 
26. How active is the Town Development Committee in helping to 
develop the school in your town? 
Not helpful fairly helpful very helpful 
1 2 3 
27. How active is the school committee in helping to develop the 
school in your town? 
Not helpful fairly helpful very helpful 
i 2 S 
28. What factors contribute to the lack of improvement of the school 


in your town? 
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APPENDIX IX 


PARENTS' SES SCORING SHEET 


1. The following questions were scored 1 if answered yes and O 
if enswered no: 2-4, 7-10, 12, 14-16; 19-22. oh ena 28: 


2. The remaining questions were scored as follows: 


(3) end Lss “a. Unskilied be Skilled ec. Professional 
1 2 3 
Pies and 17: a. Low Income b. Middle Income c. High Income 
(below ¢2,500) (¢2,500-4,000) (¢4,000 and above) 
di 2 3 
(ia 6 and 10: Uirbexate Tlliterate 
is 6) 
(iv) 1l-and 23: Hardly ever Moderate Quite substantial 
a 2 S 
(v) S% a. 7 and above ob. 4 to 6 RI Salle Se a 
uh 2 o 


(vi) 26 and 27: a. Not helpful ob. Fairly helpful c. Very helpful 


i 2 3 


APPENDIX X 


SCHOOL ENVIRONMENT SCORING SHEET AND SCORES 


A. TEACHING BEHAVIOUR 


1. Question type 
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Dis 


Yes/no 
Single answer 


Inference 
(synthesis and 
evaluation) 
Open-ended 


. Extension 


(analysis) 


ec. Helpfulness 
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3. Language of Teacher 
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materials 
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often 
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ever often 
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often 
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often 
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TEACHING BEHAVIOUR SCORES* 


1. Question Type 


oOo o 


- Yes/no 


Single answer 
Inference 
(synthesis and 
evaluation) 


. Open-ended 
. Extension 


(analysis) 


2. Helpfulness 


Sliees 


OOF Oss 


Practical/ 
materials 
Demonstrations 
Child-centered 
Verbal 


. Teacher-centered 


3. Language of Teacher 


ae 
b. 


*The metric changes 
seores in all cases 


English 
Vernacular 


pele 2. fppencix x, A). 


The scores shown 
(grades 5 and 6) of 


within the Teaching Behaviour category. 
indicate higher qualitative interaction (see 


in the table are the average for the two teachers 
each school type observed. 
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rein ree 
Hardly Less Moderate | Quite 
ever often often 


Quite Often Moderate | Hardly 
often ever 


Hardly Less Moderate | Quite 
ever often 


| often 


Quite Often 
often 


B. CLASSROOM INTERACTION 


ie Teacher Talk 


I. Response 


a. Accepts feelings 

b. Praises/ encourages 

c. Accepts/uses ideas 
of students 

d. Asks questions 


Diee atl bleao st On 


e. Lecturing 

f. Giving directions 

SL Critielzing/ 
justifying authority 


2. Student. Talk 


iy Keaponae 


a. Student's talk in 
response to teacher 


Moderate | Hardly 
|} ever 
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IT, Initiation 


a. Student's initiated 
talk 
b. Silence/confusion 
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CLASSROOM INTERACTION SCORES* 


1. Teacher Talk 


cle Response 


a. Accepts feelings 

b. Praises/encourages 

c. Accepts/uses ideas 
of students 

d. Asks questions 


Piette cbaOon 


S, Lecturing 

Giving directions 

e. erevies2ing/ 
justifying authority 


a) 


es, oLudent Talk 


is Response 


a. ovudent's.talk in 
response to teacher 


Lee via Pet Lon 
a scudent' sh initiated 


talk 
b. Silence/confusion 


*The metric changes within the Classroom Interaction category. High 
schores in all cases indicate higher qualitative interaction (see 
Dp. 124, Appendix X, B). 


The scores shown in the table are the average for two teachers 
(grades S and 6) of each school type observed. 
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APPENDIX XI 


FIRST POOR SCHOOL'S INVENTORY 


- Number on Roll 


Boys 
Girls 


. Furniture 
Desks, Tables and Chairs 
. Textbooks 


English 
Arithmetic 
Vernacular 


. Staffing 


Untrained (M.S.L.C.) 
Certificate "B" 
Certificate "A" 
Reece. Br. ons 
Certificate "A" 
(Four-year ) 
Certificate "A" 
(Post-Secondary ) 


. Teaching Experience 


(in years) 


Classroom Structure 


Bamboo Shed 
Permanent Block 


APPENDIX XII 


SECOND POOR SCHOOL'S INVENTORY 


ITEMS 


D 


- Number on Roll 


Boys 
Girls 


. Furniture 


Desks, Tables and Chairs 


. Textbooks 


English 
Arithmetic 
Vernacular . 


, oar fine 


Untrained (M.S.L.C.) 
Certificate "B" 
Certificate "A" 
(Post "B") 
Certificate "A" 
(Four-year ) . 
Certificate "A" 
(Post-Secondary ) 


Teaching Experience 


(in years) 
Classroom Structure 


Bamboo Shed 
Permanent Block 
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APPENDIX XII 


FIRST GOOD SCHOOL'S INVENTORY 


- Number on Roll 


Boys 
Girls 


. Furniture 
Desks, Tables and Chairs 
. Textbooks 


English 
Arithmetic 
Vernacular 


i pLalring 


Untrained (M.S.L.C. ) 
Certificate "B" 
Certificate "A" 
(Post "B") 
Certificate "A" 
(Four-year ) 
Certificate "A" 
(Post-Secondary ) 
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. Teaching Experience 


(in years) 
Classroom Structure 


Bamboo Shed 
Permanent Block 
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APPENDIX XIII 


SECOND GOOD SCHOOL'S INVENTORY 


ITEMS GRADES 
1) 2 3 hol 5 6 
| 
1. Number _on Roll | 
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(DON) 20h se ae ee 2. Wo 16 2): 21 ek 21 | 
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(Post-Secondary)... 5. | | : | ! 
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APPENDIX XV 


Educational Psychology Department 
The University of Alberta 
Edmonton, Alberta 

Canada T6G 2G5 


The Assistant Director 
Ghana Teaching Service 
Assin Foso 

Ghana, West Africa 


Dear Sir: 
RESEARCH: REQUEST FOR PERMISSION TO USE SCHOOLS 


I am a graduate student at the Faculty of Graduate Studies, Univer- 
sity of Alberta, Edmonton, and currently working on my Ph.D. dis- 
sertation. 


My topic is "An Investigation into the Effects of Different Educa- 
tional Experiences on Classificatory and Verbal Reasoning Behaviour 
of Children in Ghana." More specifically, the study examines the 
relative influence of a "good" school, a "poor" school and the tradi- 
tional informal educational experiences on children's cognitive 
operational functioning. 


The school subjects will be drawn from the following sample of 
Senools in ‘your district: 


. Assin Tomfokoro/Abaase Local Authority Primary School 
Assin Ayaase Local Authority Primary School 

Assin Jakai Local Authority Primary School 

Assin Bosomadwe Local Authority Primary School 

Assin Odumase Local Authority Primary School 

. Assin Manso Local Authority Primary School 

Fanti Nyankumase Local Authority Primary School. 


ORs Wal d&= (Oo) WNOMlee 


I should be grateful if you would grant me permission for the use 
of the schools during the months of November and December 1978. 
The classes to be affected are mainly Primary five and six in each 


school. 
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Orn ties, 


The Assistant Director 
Ghana Teaching Service 
page 2 


Your immediate reply will be deeply appreciated. 


Yours sincerely, 


Dominic K. Fobih 


a. Os 
The Head Teacher The Head Teacher 
L/A Primary School L/A Primary School 
Assin Romfokor/Abaase Assin Odumase 

Via Fanti Nyankumasi Via Fanti Nyankumasi 
Cape Coast Cape Coast 

Ghana, West Africa Ghana, West Africa 
The Head Teacher The Head Teacher 
L/A Primary School L/A Primary School 
Assin Ayaase Assin Manso 

Via Fanti Nyankumasi Via Cape Coast 

Cape Coast Ghana, West Africa 


Ghana, West Africa 


The Head Teacher The Head Teacher 


L/A Primary School L/A Primary School 
Assin Jakai Fanti Nyankumasi 
Via Cape Coast Via Cape Coast 
Ghana, West Africa Ghana, West Africa 


The Head Teacher 
L/® Primary School 
Assin Bosomadwe 

Via Fanti Nyankumasi 
Cape Coast 

Ghana, West Africa 
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APPENDIX XVI 


RAVEN’S STANDARD PROGRESSIVE MATRICES 
Sets A, B, C, D, and €£ 
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